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EXECUTIVE SUMMARY 


This five-year review report, as required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), was prepared for the Pownal Tannery Superfund 
Site (the Site) located between Route 346 and the Hoosic River in Pownal, Bennington County, 
Vermont. The Site was a former hide tanning and finishing facility owned by the Pownal 
Tanning Company, Inc. The Site originally consisted of three contamination sources: the former 
tannery building complex, a capped sludge landfill, and a lagoon system. The United States 
Environmental Protection Agency (EPA) permanently capped the sludge landfill (Dean Road 
Landfill) and removed the building complex during a Non-Time Critical Removal Action 
(NTCRA) that was completed in 2001. 

In September 2002, EPA issued a Record of Decision (ROD) that defined one operable unit for 
the entire site. The ROD specified the excavation and consolidation of tannery lagoon waste, 
construction of a low permeability cap over the consolidated wastes on site, long-term 
monitoring of river sediments and groundwater, and institutional controls to protect the cap from 
disturbance and to prevent groundwater consumption and excavation of waste in the former 
lagoon area. 

The selected remedy for the Site was a comprehensive approach for the tannery site that 
addressed all current and potential future risks caused by site wastes. At the former tannery 
lagoons the cleanup prevented direct contact risks with contaminated lagoon waste and 
significantly decreased further off-site migration that the lagoon sludge could cause through 
erosion to the adjacent river tlirough flooding events. At the time the ROD was signed it was 
found that, as a result ofthe previous removal actions, the soil and sludge contamination in the 
lagoon area was the only remaining area needing further remediation. Cleanup activities began 
in July of 2003 and were completed in September 2004. All preliminary construction 
completion requirements for the Site were met. Specifically, all construction activities that 
constitute substantial completion identified in the ROD were implemented and a final inspection 
by EPA and the Vermont Department of Environmental Conservafion (VTDEC) was conducted 
on September 17, 2004. 

On September 28, 2007, EPA signed an Explanation of Significant Differences (ESD) to 
document a modification to the 2002 Record of Decision. Specifically, 1) the extent ofthe 
Institutional Controls required for the Site were further characterized and defined, 2) the 
monitoring requirements for the Operation and Maintenance component ofthe remedy were 
detailed, and 3) a determination was made that a limited portion of a protective earthen berm 
adjacent to the Hoosic River and the new landfill was an integral component ofthe remedy. The 
State of Vermont concurred with this determination. 

Institutional controls to prevent the use of contaminated groundwater at the Site, and any 
disturbance ofthe cap have not yet been implemented. EPA and VTDEC will be working with 
the current landowners to establish the required institutional controls. Operation and 
Maintenance acfivities are being maintained by the VTDEC and there is no evidence that either 
contaminated groundwater is being improperly used or that there has been any disturbance to the 
capped contaminants. 
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A review ofthe groundwater data collected over the past five years indicates that there has been 
no increase in groundwater contamination around the two areas of capped wastes at the site. 
However, additional information needs to be evaluated to determine if contaminated 
groundwater may be migrating outside ofthe area currently being monitored for one ofthe areas, 
the Dean Road Landfill. Furthermore, elevated groundwater levels were documented in the 
Former Mill Building/Woods Road Area outside ofthe areas where waste is being managed in 
place (the Lagoon area and Dean Road Landfill). This area will be subject to additional 
evaluation to determine if any additional remedial measures are required. 

A review ofthe sediment data collected over the past five years indicates the remedy continues 
to be protective with respect to ecological exposure to sediment contaminants. 

This is the first five-year review for the Site. The trigger used for this statutory review was the 
construction completion date of September 30, 2004*. Section 121(c) of CERCLA requires that 
remedial actions resulting in any hazardous substances, pollutants, or contaminants remaining at 
the site above levels that allow for unlimited use and unrestricted exposure be reviewed at a 
minimum every five years to assure protection of human health and the environment. Due to the 
fact that hazardous substances, pollutants, or contaminants will remain at the Site above levels 
that allow for unlimited use and unrestricted exposure undl remedial actions are completed, EPA 
has determined that five-year reviews are appropriate for the Site until cleanup goals are 
attained. 

This five-year review concluded that the remedy is functioning as designed and continues to be 
protective of human health and the environment. However, in order for the remedy to remain 
protective, the groundwater exceedances in the Former Mill/Woods Road area need to be further 
evaluated, the potential groundwater migration from the Dean Road Landfill needs to be 
assessed, and long term institutional controls need to be implemented and enforced. 

' By statute the trigger date should have been the initiation of remedial action (which would have been September 
2003)., but for this Site the construction completion date was inadvertently used (it is an option listed on the model 
Five-Year Review Summary Form included on page ix). The construction completion trigger date will be retained 
and the next five-year review will be triggered by this September 2009 five-year review report. 
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Five-Year Review Summary Form 

Site name (from WasteLAN): Pownal Tannery 

EPA ID (from WasteLAN): VTD069910354 

Region: I State: VT City/County: Pownal/Bennington 

NPL status: la Final 

Remediation status (choose all that apply): D Under Construction D Operating ^ 

Complete 


Multiple OUs?* n YES ^ Construction completion date: 9 / 30 / 2004 

NO 


Has site been put into reuse? [ a YES D NO 


Lead agency: ^ EPA Q State D Tribe • Other Federal Agency 

Author name: Leslie McVickar 

Author title: Remedial Project Manager Author affiliation: EPA Region 

Review period:** 10/01/2004 to 9/30/2009 

Date(s) of site inspection: 6/09/2009 

Type of review: 
Kl Post-SARA D Pre-SARA D NPL-Removal only 
n Non-NPL Remedial Action Site D NPL State/Tribe-lead 
• Regional Discretion 


Review number: |Ei 1 (first) D 2 (second) D 3 (third) D Other (specify) 


Triggering action: 

D Actual RA Onsite Construction at OU #_ D Actual RA Start at 0U# 
^ Construction Completion*** • Previous Five-Year Review Report 
n Other (specify) 

Triggering action date (from WasteLAN): 9/30/2004 


Due date (five years after triggering action date): 9/30/2009 


* ["OU" refers to operable unit.] 

** [Review period should correspond to the actual start and end dates ofthe Five-Year Review in WasteLAN.) 

*** The trigger action should have been the September 2003 start of Remedial Action rather than the Construction 

Completion date of September 2004, but the September 2004 date will be retained as the trigger date. 


IX Five- Year Review Report for 
Pownal Tannery Superfund Site 



Five-Year Review Summary Form, continued. 

Issues: 

Issues identified at the two landfills are minor and may be addressed during regularly scheduled 
maintenance events. 

Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part ofthe Remedial Investigation, and in groundwater monitoring wells in the vicinity ofthe 
municipal waste water treatment plant (WWTP) constructed on the capped lagoons, screen future 
groundwater monitoring data against appropriate federal and state vapor intrusion guidance and 
criteria-Implement institutional controls for both the landfill and lagoons and continue to monitor. 

Potential contaminated groundwater migration from the Dean Road Landfill needs to be assessed and 
possibly addressed in a future decision document.-Groundwater exceedances in the Former Mill 
Area/Woods Road area, outside ofthe areas where wastes are being managed in place (Lagoon area 
and Dean Road Landfill), need to be assessed and potenfially addressed in a future decision 
document. 

Protectiveness Statement(s) and Recommendations: 
The final remedy at this Site addressed the principal threat remaining by stabilizing the contaminated 
sludge and by consolidating the stabilized sludge under an engineered cap. The engineered cap 
protects current and future use receptors from direct contact with the contaminants of concern and 
was designed to resist flood events. The previous NTCRA established an engineered cap over the 
Dean Road Landfill which protects current and future receptors from direct contact with 
contaminants of concern within the landfill. The remedy is functioning as intended by the ROD, as 
modified by the ESD document, except for: the following matters: 

1) Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part ofthe Remedial Investigation and in groundwater monitoring wells in the vicinity ofthe 
WWTP (MW-L-11 & MW-201), future groundwater data will be screened against appropriate 
federal and state vapor intrusion guidance and criteria to ensure protection of human health. 
2) There are presently no monitoring wells downgradient ofthe existing monitoring well 
network at the Dean Road Landfill. All ofthe existing monitoring wells downgradient ofthe 
edge ofthe landfill indicate contaminant exceedences. Therefore, it is not possible to determine 
whether contaminated groundwater is migrating beyond this area. This issue needs to be 
assessed and addressed in a future decision document. 
3) Groundwater exceedances in the Former Mill Area/Woods Road area, outside ofthe areas 
where wastes are being managed in place (Lagoon Area and Dean Road Landfill), need to be 
assessed and potentially addressed in a future decision document. 

Other Comments: None. 

Five-Year Review Report for 
Pownal Tannery Superfund Site 



1.0 INTRODUCTION 


This five-year review report is for the remedial actions previously conducted and on-going at the 
Pownal Tannery Superfund Site (the Site). The purpose of this five-year review is to determine 
whether the remedies for the site are protective of human health and the environment. The 
methods, findings, and conclusions of this review are documented in this five-year review report. 
In addition, five-year review reports identify issues found during the review, if any, and present 
recommendations to address them. 

EPA Region I conducted this five-year review pursuant to the CERCLA and the Nafional 
Contingency Plan (NCP), 40 C.F.R. Part 300. Secfion 121(c) of CERCLA, 42 USC § 9621(c) 
states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews. 

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation ofthe selected remedial action. 

The Pownal Tannery Site consists of one operable unit (OU-1), which addresses remediation of 
the entire site. The remedy set forth in the OUl ROD includes the excavafion and consolidation 
of tannery lagoon waste (sludge), construction of a low permeability cap over the consolidated 
wastes on-site, long-term monitoring of river sediments and groundwater, and institutional 
controls to prevent residential development, groundwater consumption and excavafion of waste 
in the lagoon area. The remedy also encompasses the maintenance of a landfill cap and long-
term monitoring, as well as the establishment of institutional controls, at an area ofthe Site 
remediated under a previous non-fime crifical removal action (NTCRA) - the Dean Road 
Landfill. 

This is the first five-year review for the Pownal Tannery Superfund Site. This review is required 
by statute because the selected remedy will, upon completion, leave hazardous substances, 
pollutants, or contaminants on site above levels that allow for unlimited use and unrestricted 
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exposure. The trigger for this statutory review is the construction completion date of September 

30, 20041 


See footnote 1. 
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2.0 SITE CHRONOLOGY 


The chronology ofthe Site, including all significant site events and dates is included in Table 1. 
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3.0 BACKGROUND 

Figure 1 shows the location ofthe Site. The Pownal Tannery Superfund Site consists of a 28 
acre set of parcels located between Route 346 and the Hoosic River in Pownal, Vermont, which 
is in the south-western comer ofthe State. The Site was a former hide tanning and finishing 
facility owned by the Pownal Tanning Company, Inc. The Site has been inactive since 1988, 
when the company declared bankruptcy. The Site originally consisted of three contamination 
sources: the former tannery building complex, a capped sludge landfill (the Dean Road Landfill) 
and a lagoon system. EPA permanently capped the landfill and removed the building complex 
during a non-time-critical removal that was completed in 2001. 

3.1 PHYSICAL CHARACTERISTICS 

Figure 1 shows the location ofthe Pownal Tarmery Site in Pownal, Vermont, approximately 20 
miles southwest ofthe City of Bennington, Vermont at 42° 47' 49.8" north latitude and 73° 15' 
56.7" west longitude. The area surrounding the Site is a rural and residential community with 
approximately 3,500 residents. The nearest residences are approximately 200 feet from the 
former lagoon area. These residences rely upon groundwater from private wells for their water 
supply. 

Figure 2 presents a map showing the site boundary and the areas of concern. The Site consists of 
four properties, three of which are owned by the town of Pownal and the fourth (the Dean Road 
landfill), is owned by the former Pownal Tanning Company. The largest of the three Town 
properties is the northem property which occupies approximately 30 acres. This larger parcel 
encompasses the Former Tannery Building Area and the Lagoon Area. This property extends 
south ofthe hydroelectric dam several hundred feet, is bordered to the east by the Boston and 
Maine railroad tracks, and is bounded to the west by the Hoosic River. The property extends 
north a short distance beyond the lagoons and is bordered to the north and east by farmland. 

The Lagoon Area consists ofthe consolidated stabilized sludge lagoons, backfilled former 
lagoons, wetland areas, a berm along the Hoosic River, a small gravel parking area, and a 
wastewater treatment plant. A gravel road leads into the area. 

The Former Tannery Building Area is a park, covered with grass, pavement and crushed stone. 
The area slopes down to the river and contains guard railings and remnants ofthe former tannery 
building foundation. A small building exists adjacent to the river to shelter the former 
hydroelectric works that is no longer operational. 

Two smaller properties are located to the east and west ofthe larger property separated, 
respecfively, by the Hoosic River and the railroad tracks. The small western property containing 
the Woods Road Disposal Area is located on the west bank ofthe Hoosic River. A pump house 
and two original Tannery water supply wells are located here, but neither is functional. This 
property slopes gradually to the river and is overgrown with a layer of riprap placed along the 
river edge. 
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The other small property containing the Warehouse Area is tocated east of the railroad tracks and 
is bounded to the west by State Route 346. Reportedly, hides were stored in this warehouse and 
on tables outside ofthe warehouse. A portion of this property is paved and is used for parking 
and for truck loading and unloading at the warehouse. 

The fourth, privately owned parcel, which is the southernmost property, contains the Dean Road 
Landfill that was used by the tannery to receive sludge from the clarifier and lagoons. This 
southern property is rectangular and includes some wetlands and a portion of a pond located 
downhill (east) ofthe landfill. The pond and wetland extend fiirther east to the Hoosic River. 
Residential properties border the landfill property to the north and south, and Dean Road forms 
the western property boundary. A gravel pit is located across Dean Road to the west. 

3.2 LAND AND RESOURCE USE 

The former tannery building area was demolished by EPA under a non-time critical removal 
action that was completed in 2001 and the area is now used by the public for recreatioa In the 
warm weather months, the adjacent Hoosic River is used for recreation as well. EPA and the VT 
DEC have worked with the town of Pownal to identify fiiture site reuse that would be protective 
under the site restrictbns required by the CERCLA cleanq? (as described in the ROD). This 
coordination has helped to facilitate potential reuse planning and will help ensure that the 
cleanup is fully protective of current and reasonably-anticipated fiiture land uses. To assist the 
Town in evaluating reuse options for the Site, the EPA provided the Town with a $97,250 grant 
in September 1999 to conduct a community-based reuse planning process. The Town 
summarized the results of that process in a February 2001 report entitled, "Pownal Tannery 
Siqjerflind Reuse Assessment Report" (Reuse Plan). Since that time, significant progress has 
been made towards the goal of returning the Site to productive use. As an important step in 
achieving those goals, the Town acquired the former tannery building complex and former 
lagoon area in 2002. 

For the former lagoon area, the reuse plan 
recommended both active recreational uses 
(e.g., playing fields, seasonal skating rink) 
and passive recreational uses (e.g., trails, 
canoe/kayak launch, picnic/lawn area). In 
addition, lagoon #2 was identified as the 
preferred location for the town's new 
wastewater treatment plant (WWTP), which 
was conpleted in 2007. 

During the Design Phase ofthe remedy EPA 
used this location for a staging area to process 
soils/sludge from the former lagoons. EPA 
and the Town's engineers collaborated to 

Post-remediation view of lagoon area make the area suitable for the WWTP once the 
staging area was no longer needed, and to ensure that construction activities could be done as 
efficiently and cost-effectively as possible. Funds towards the construction ofthe WWTP were 

3-2 Five-Year Review Report for 
Pownal Tannery Superfund Site 



provided by EPA ($7.4 million), United States Department of Agriculture ($5.1 million), and 
VTDEC ($5.3 million). 

EPA constructed a low-permeability cap on the former Dean Road landfill in 2001 as part ofthe 
NTCRA. The property is currently under private ownersh^ and the Town of Pownal has no 
plans to acquire it. The reuse plan did not address the reuse ofthe Dean Road landfill. Operation 
and maintenance and long-term monitoring ofthe landfill are currently being undertaken by the 
VTDEC through an access agreement with the landowner. 

3.3 HISTORY OF CONTAMINATION 

The former tannery was built in 1866 as the North Pownal Manufacturing Corrpany, and was 
owned by A.C. Houghton and Co. The S ite was originally used to make cotton print cloth. The 
mill manufactured an estimated five million yards of cotton goods per year. In 1935, the cotton 
mill was converted to a tannery. The operation consisted of hide cleaning (beaming) using a 
variety of chemicals (pesticides, solvents), hydrochemical stabilization of the purified leather 
(tanning) using trivalent chromium, dyeing and lubrication ofthe tanned leather, followed by 
pasting and fmishing ofthe leather into a variety of textures and thicknesses for commercial sale. 

From approximately 1937 until 1962, untreated tanning process wastewater was directly 
discharged into the Hoosic River. A lagoon system comprising six lagoons was constructed in 
several stages between 1962 and 1971 to receive the tannery's wastewater. The lagoon system 
was operated until 1988. In 1982, the state permitted. Dean Road lined landfill was constructed 
which received sludge dredged from a portion ofthe lagoons. 

3.4 INITIAL RESPONSE 

In 1985, the Vermont Agency of Natural Resources notified the company that they were in 
violation of state environmental requirements, which resulted in the partial closure ofthe Dean 
Road Landfill. The VTDEC issued an Administrative Order in April 1988 requiring additional 
actions, but by the end ofthe year, the cortpany declared Chapter 11 bankruptcy and ceased 
operations. 

EPA took a number ofcleanup actions in 1993-1994 and again in 1999-2001 to address site 
contamination involving the building conplex and landfill. These actions included the removal 
of over 13,000 pounds of contaminated materialsfi-om the tannery buildings, decontamination of 
the warehouse, demolition of remaining buildings, removal of underground storage tanks and 
contents, and capping of the Dean Road Landfill. 

The Site was placed on the Superfimd National Priority List (NPL) in January 1999. EPA 
subsequently conducted a Remedial Investigation/Feasibility Study (RI/FS) to determine if 
additional cleani^ was necessary for the lagoon area, surfece water/sediment ofthe Hoosic River 
and groundwater. In September 2002, EPA selected a final remedy for the Site that entailed the 
excavation and consolidationof lagoon wastes; construction of a low-permeability cap over the 
consolidated wastes; tong-term monitoring of river sediments and groundwater to assess the 
protectiveness ofthe capped lagoons; and institutional controls. 
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On September 28, 2007, EPA signed an Explanation of Significant Differences (ESD) to 
document a modification to the 2002 ROD. Specifically, 1) the extent ofthe Institufional 
Controls required for the Site were further characterized and defmed, 2) the monitoring 
requirements for the Operation and Maintenance component ofthe remedy were detailed, and 3) 
a determination was made that a limited portion of a protective earthen berm adjacent to the 
Hoosic River and the new capped lagoon landfill was an integral component ofthe remedy. The 
State of Vermont concurred with this determination. 

3.5 BASIS FOR TAKING ACTION 

Table 2 shows the Soil Cleanup levels. Action was taken since the baseline human health 
assessment revealed that future park child and adult visitors and future adult commercial workers 
could potentially be exposed to dioxins, mercury, chromium, benzo(a) anthracene, 
benzo(a)pyrene, pentachlorophenol, arsenic, and N-nitroso-di-n-propylamine in lagoon soil and 
sludge (lagoons 1,3 and 5) via a direct contact and ingestion exposure. These exposures may 
present a human health risk in excess of EPA guidelines (e.g., carcinogenic risk = 1x10" ,̂ HI = 
4). 

All elevated concentrations of contaminants detected in Hoosic River sediments that resulted in a 
human health risk exceedence, were detected at higher concentrafions upstream ofthe Site. 
Therefore, the exceedences of EPA standards for sediments were found to be linked to non-site 
related discharges or background levels and were, therefore, not a basis for a response action. 
However, as a result of EPA's concern that future potential town reuse plans may include 
recreational use ofthe Hoosic River adjacent to the Site, EPA completed supplemental 
calculations, using the same methods and assumptions as the baseline risk assessment, to identify 
the risks to public health from only those sediments downstream ofthe dam at the Site. The 
baseline risk calculations included data collected upstream ofthe dam and Site, which indicated 
much higher concentrations. The supplemental risk calculafions indicated that the cumulative 
receptor carcinogenic risks are within the EPA risk management cancer risk range of 10"̂  to 10''*, 
and non-carcinogenic risks are below EPA's target risk of HI 1 

The ecological risk assessment revealed there was an unacceptable ecological risk to benthic 
invertebrates and a variety of wildlife. The affected wildlife include: the muskrat, spotted 
sandpiper, litfie brown bat, raccoon, American woodcock, short tailed shrew, American robin 
and the deer mouse. Unacceptable exposures to these species of wildlife were caused by dioxins, 
cadmium, chromium, lead, and mercury in the surface water, sediments, and soil/sludge. To 
remediate these unacceptable risks, the remedy addressed the contaminated soil, sludge, 
sediments and surface water in the lagoons through excavation, stabilization, consolidation and 
capping. 

Long-term operation and maintenance activities include groundwater and river sediment 
sampling to assess the protectiveness ofthe Lagoon Landfill cap, as well as continued operation 
and maintenance and long-term monitoring ofthe Dean Road landfill cap, and a section of river 
berm under which waste was left in place. These measures will ensure that the remedy remains 
protective of human health and the environment into the future. 
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4.0 REMEDIAL ACTIONS 


4.1 REMEDY SELECTION 

The selected remedy for the Site was published in the 2002 ROD, which included the following 
components: 

Pre-Construction Activities 
Erosion and Sedimentation Controls 
Construct Staging Area over Lagoon 2 
Clearing and grubbing of Lagoons 1, 2, 3, 4 (southeast portion only) and 5 
Excavation of wastes from Lagoons 1 and 5 
Consolidation of wastes from Lagoons 1 and 5 over Lagoon 3A/B 
Construction of Solid Waste landfill cap over Lagoons 3A/B and 4 (partial) 
Institufional Controls 
Land-use restrictions that prohibit residential use of Lagoon Area aquifer and disturbance 
ofthe cap 
Long-term groundwater monitoring to assess the protectiveness ofthe capped lagoon 
Long-term river sediment monitoring to assess the protectiveness ofthe capped lagoon 
Remedial Action Operations & Maintenance 
Insfitutional Control Inspections 
Five-year Site Reviews 

In addifion, the remedy sfipulates that the State of Vermont is responsible for operation and 
maintenance and long-term monitoring ofthe former lagoon area and the Dean Road Landfill. 
Under the 2007 ESD the institutional controls were required for the Dean Road Landfill and the 
State is also responsible for maintaining the section of berm along the river where waste was left 
in place. 

4.2 REMEDY IMPLEMENTATION 

The Site remedy was conducted in two phases and was performed by two separate RA 
contractors. Phase I included only site preparation activities. Phase II included the activities 
necessary to complete the remedy. A construcfion sequence overview and a summary of 
construction acfivities and quantities are provided in the Remedial Action Report dated February 
2005 (M«feE, 2005). 

Phase I ofthe RA included site preparation activities which were conducted in the fall of 2003, 
from September through early November. The site preparation activities included the following: 

•	 Site access road and entrance improvements; 
•	 Installation of hay bale and silt fence erosion controls around the work areas at the Site; 
•	 Clearing, grubbing, and chipping of trees and brush located around and within the former 

lagoons to be excavated; 
•	 Abandonment of several existing monitoring wells in and around the lagoons; 
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•	 Backfill placement within Lagoon 2; 
•	 Preparation ofthe proposed waste processing area and lagoon landfill footprint; 
•	 Consolidation of debris within the proposed lagoon landfill footprint; 
•	 Fence dismantling and replacement; and 
•	 Disposal of Lagoon Area asbestos pipe debris off-site. 

Phase II ofthe RA commenced with sludge remediation. Stabilization was necessary to prepare 
the lagoon sludge for consolidation and compaction in the lagoon landfill. The goal ofthe 
sludge stabilization was to increase the shear strength (meet unconfmed compressive strength of 
10 psi within 3 days) such that standard construction equipment could place and compact the 
sludge within a relatively short period oftime to create the on-site, lagoon waste area landfill. 
Portland cement was mixed with the sludge in-place (in-situ). This method was first 
demonstrated in a bench-scale test, and then further demonstrated during a full scale run prior to 
full operations. 

Stabilization was generally conducted in a similar manner as in the shakedown demonstrafions. 
Cement was added and mixed in-situ using a customized vented, metal hood (to minimize dust), 
an excavator, and an excavator equipped with an in-situ power mixer ("Allu" Power Mixer). 
Water was applied during mixing while confinuous air monitoring was conducted. Cement was 
delivered via tanker truck and pumped through the hood to the surface ofthe sludge. 

The stabilized sludge was excavated and placed in the landfill between May 10, 2004 and July 
12, 2004. Excavafion was performed in parallel with stabilization, when possible, to accelerate 
the schedule. The excavated material was placed in all-terrain dump trucks, weighed using on-
site scales, and dumped in the landfill. A total of 81,139 tons of stabilized sludge was excavated 
and transported to the on-site lagoon waste area landfill for consolidation and capping. 

The cover system was constructed to permanently cap the stabilized sludge, to control runoff to 
withstand a river flood event (riprap armoring), and to control migration of potenfial landfill gas. 
For the portion ofthe landfill that faces north and east, the side slopes were constructed with the 
vegetative support layer and topsoil. For the portion that faces south and west (towards the 
river), crushed stone and riprap were placed to provide flood protection. 

Grass-lined and stone-lined drainages swales and slope-toe drains were constructed as part ofthe 
cover system. These components were constructed to control and direct stormwater flow away 
from the landfill. 

Along with the demobilization of equipment and materials, key activities included: 

•	 Topsoil and seed placed within the footprint ofthe former Lagoons 1 and 5, and along the 
berm separating these lagoons and the river; 

•	 Riparian buffer zone planting along the river berm; 
•	 Establishment of site access road to and around the landfill; 
•	 Placement of gates and fencing; and 
•	 Modification to the downstream river berm for flood control. 
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On September 28, 2007, EPA signed an Explanafion of Significant Differences to document a 
modification to the 2002 Record of Decision. Specifically, 1) the extent ofthe Insfitutional 
Controls required for the Site were fiirther characterized and defined, 2) the monitoring 
requirements for the Operation and Maintenance component ofthe remedy were detailed, and 3) 
a determinafion that a limited portion of a protective earthen berm adjacent to the Hoosic River 
and the new landfill was an integral component ofthe remedy. The State of Vermont concurred 
with this determination. 

4.3 OPERATION AND MAINTENANCE 

Requirements for operation and maintenance ofthe remedy are consistent with those of a typical 
closed landfill. Operation acfivifies are not required, except at the Dean Road Landfill where 
leachate is collected and periodically disposed of off-site at a licensed facility. Maintenance of 
the two landfills includes regular mowing ofthe covers, removal of woody plants, repair of 
erosion, and repair of storm water controls and gas vents. Additional soil amendments and 
seeding may be necessary to sustain full grass coverage. In addifion, the State also will maintain 
the secfion of river berm under which CERCLA waste was left in place. 

Regularly scheduled inspections have been performed to confirm that the remedial action 
elements remain protecfive of human health and the environment. Environmental monitoring of 
the RA includes sampling and chemical analyses of site groundwater and sediment around the 
Lagoon Landfill^ and groundwater around the Dean Road Landfill'* and sediment samples from 
the Hoosic River. Select adjacent residential properties are being sampled annually for tap water 
quality. Operation and Maintenance activities are being performed by the VT DEC under the 
terms of a July 2003 State Superfiand Contract with the EPA. 

The approximate cost of annual O&M acfivifies is $35,000. 

^ The downgradient edge ofthe lagoon waste management area is the Hoosic River, so sediment monitoring is 
utilized to ensure contaminated groundwater is not posing a risk at the River. Upgradient ofthe area groundwater 
monitoring is utilized. There also is groundwater monitoring within the waste management area. 
'* Although there has been groundwater sampling at the Dean Road Landfill, there has not been monitoring of 
groundwater downgradient of this area to ensure that contaminated groundwater is not migrating. This matter will 
be evaluated and any additional remedial measures that may be called for will be addressed in a future decision 
document. 
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5.0 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

This is the first five-year review for the Site. 
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6.0 FIVE-YEAR REVIEW PROCESS 

This section describes the activities performed during the five-year review process and provides 
a summary of findings. 

6.1 ADMINISTRATIVE COMPONENTS 

EPA, the lead agency for this five-year review, notified the VTDEC in the winter of 2009 that 
the five-year review would be completed. The Five-Year Review Team was led by Leslie 
McVickar of EPA, Remedial Project Manager for the Pownal Tannery Superfund Site and 
included staff from Metcalf and Eddy and TRC Inc.. Brian Woods ofthe VTDEC was also part 
ofthe review team. 

From April 2009, the review team established the review schedule including the following: 

• Community Involvement 
• Document Review 
• Data Review 
• Site Inspection 
• Local Interviews 
• Five-Year Review Report Development and Review 

The review was completed during September 2009. 

6.2 COMMUNITY INVOLVEMENT 

EPA notified the community in a May 2, 2009 public notice, published in a local newspaper, of 
its review ofthe progress at the Pownal Tannery Superfund Site. EPA has not received any 
community comments about this Five-Year Review. 

6.3 DOCUMENT REVIEW 

This Five-Year Review consisted of a review of relevant documents including decision 
documents, O&M records, and monitoring reports. The documents reviewed are listed in 
Appendix B. 

6.4 DATA REVIEW 

A long-term monitoring program (LTMP) was implemented as required by the ROD. The ROD 
and LTMP specified on-going monitoring requirements for landfill gas, river sediments, 
residential wells, and groundwater. A review ofthe available data was conducted from the past 
five years for each of these media, as summarized below. 
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6.4.1 Residential Wells 

According to the LTMP, six residences require sampling annually. The samples were analyzed 
for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and select 
metals (anfimony, arsenic, barium, chromium (total), lead, manganese and zinc). In 2004, four 
ofthe residential properties were sampled. In 2005 and 2006, two ofthe residential properties 
were sampled. In 2007 and 2008, three ofthe residenfial properties were sampled. 

Long term water quality monitoring data collected since the ROD were evaluated to determine if 
any significant changes in concentration had occurred since the RI. To date, there have been no 
detections of VOCs, SVOCs, or metals above State or Federal drinking water standards in the 
residential wells where samples were collected. 

6.4.2 Groundwater 

The Hoosic River runs adjacent to the former Mill Building area and the former Lagoon area. 
The water table elevation maps prepared for the RI, and over the last five years, indicate that all 
groundwater from the Site discharges to the Hoosic River. At the Dean Road Landfill, 
groundwater flows from west to east and also flows towards the Hoosic River. 

6.4.2.1 Dean Road Landfill 

Groundwater samples were collected annually at the Dean Road Landfill from seven locations: 
MW-lOlU, MW-I03U, MW-I03R, MW-B-8, MW-B-7, MW-102U, and MW-B-IO. MW-B-9 
has not been sampled due to an insufficient water column in the well. Samples were also 
collected from the onsite leachate tank. All samples were analyzed for VOCs, SVOCs, and 
target list metals (antimony, barium, chromium, manganese, zinc, arsenic and lead) through the 
year 2006. Following 2006, samples were only analyzed for target metals. Filtered samples 
were collected if the final turbidity readings during purging exceeded 10 Nephelometric 
Turbidity Units (NTU). 

Table 3 presents a summary of maximum concentrations of detected compounds for the Dean 
Road Landfill monitoring wells. VOCs and SVOCs were not detected. There were exceedances 
of Federal and State drinking water standards for metals: anfimony, chromium, lead, manganese, 
zinc, and arsenic within the landfill area. Based on an examinafion ofthe data presented over the 
past five years, there was no apparent increase in groundwater concentrations over time. There 
has not been monitoring of groundwater downgradient ofthe landfill area to ensure that 
contaminated groundwater is not migrating. This matter will be evaluated and any additional 
remedial measures that may be called for will be addressed in a future decision document. 

In 2004, the leachate accumulation rate was approximately 25 gallons per day (gpd). In 2008, 
the leachate accumulation rate was approximately 5.1 gallons per day. The steadily decreasing 
rates with time indicate that the cap is providing an adequate barrier to infiltration. All leachate 
is being collected and transported off-site to a licensed facility by the State as part of its O&M 
obligations. 
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6.4.2.2 Mill Building and Woods Road Area 

Groundwater samples were collected at the former Mill Building and Woods Road area from five 
locations: MW-1 lOU, MW-113R, MW-1 lOR, MW-106U, and MW-112U. Samples were also 
collected from the outfall, OF-1. The samples were analyzed for VOCs, SVOCs and target list 
metals (anfimony, barium, manganese, zinc and arsenic). Filtered samples were collected if the 
final turbidity readings during purging exceeded 10 NTU. 

Table 4 presents a summary of maximum concentrations of detected compounds for the former 
Mill Building/Woods Road monitoring wells. There were low level detections of VOCs at one 
monitoring well, MW-11 OR: isopropylbenzene (7.9 ug/L), n-Propylbenzene (6.2 ug/L), tert-
Butylbenzene (4.2 ug/L) and sec-Butylbenzene (4.8 ug/L). There were exceedances of metals: 
antimony, manganese and arsenic above Federal and State drinking water standards. The metals 
concentrations were consistent in magnitude over time. No groundwater risks were idenfified for 
this area within the ROD. Therefore, this matter needs to be further evaluated and if 
groundwater risks are identified any additional remedial measures that may be called for will be 
addressed in a future decision document. 

6.4.2.3 Former Lagoon Area 

Commencing in 2005, groundwater samples were collected in the former lagoon area from nine 
locations: MW-201, MW-203, MW104U, MW-L-4, MW-202, MW-107U, MW-107R, MW
LIO, and MW-L-11. Table 2 - Monitoring Intervals and Parameters, presented in the Operation 
and Maintenance Plan (VTDEC, 2006), included as Attachment C ofthe Explanation of 
Significant Differences, states that samples will be collected quarterly for the first two years and 
will be analyzed for: VOCs, SVOCs, metals, pesticides and dioxins. In years three through five, 
samples will be collected semi-annually and analyzed for VOCs, SVOCs, and metals (full list) at 
all nine locafions. In practice, after two years of operations and maintenance, the sampling 
frequency was reduced to annual sampling and analyses was reduced to select metals (antimony, 
arsenic, barium, chromium (total), lead, manganese and zinc) in all wells and VOCs in three 
wells: MW-201, MW-202, and MW-203. Addifionally, three upgradient monitoring wells, MW
L-7, MW-L-8, and MW-L-9, were to be sampled annually for VOCs, SVOCs, pesficides, 
dioxins, and metals. After two years of collecting samples, the analyses were reduced to VOCs 
and select metals. Unfiltered samples were collected from all the monitoring wells for total 
metals analyses. Filtered samples were collected if the final turbidity readings during purging 
exceeded 10 NTU. 

Table 5 presents a summary of maximum concentrations of detected compounds for both the 
upgradient and former Lagoon Area monitoring wells. Only one VOC was detected above 
current Federal and State drinking water standards. At MW-L-11, within the Lagoon Area, 
chloromethane was found at a concentration of 1,000 ug/L during the July 2006 sampling event. 
There were two exceedences ofthe SVOC bis(2-ethylhexyl)phthalate at MW-201 (15 ug/L) and 
MW-107R (16 ug/L) within the Lagoon Area. There were no exceedences ofthe standards for 
pesficides. There was one exceedence of total 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 
equivalence at MW-107U (0.000031 ug/L) in the Lagoon Area. There were frequent 
exceedences ofthe Federal and State drinking water standards for metals including aluminum. 
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iron, magnesium, and arsenic within the Lagoon Area. Similar concentrations of metals were 
observed in samples from upgradient wells. Manganese was detected at concentrations above 
the Federal and State standards in unfiltered samples collected from upgradient wells MW-L-8 
and MW-L-9. Over the four years of data collection, the concentrations of contaminants did not 
fluctuate. The western boundary for groundwater contamination is the Hoosic River. Sediment 
sampling in the river indicates that groundwater contamination in the Lagoon Area is not 
discharging to the river and causing an adverse affect. See Attachment 5 for historical 
groundwater concentrations. 

6.4.3 Sediments 

Commencing in 2005, sediment samples were collected from the Hoosic River from five 
locations annually: SD-30, SD-31, SD-34, SD-36, and SD-37. SD-31, SD-34, SD-36 and SD-37 
are located along the river bed adjacent to the former lagoon landfill. SD-30 is located 
upgradient. Figures 2.2-1 and 2.3-1 from the RI show these sample locafions. For the first two 
years, the following analytical tests were performed: VOCs, SVOCs, Target Analyte List (TAL) 
metals, dioxin, pesticides and polychlorinated biphenyls (PCB) homologues. The program was 
then reduced to TAL metals and PCB homologs, but the VTDEC intends to sample for SVOCs 
during future sampling events. 

Long term sediment quality monitoring data collected since the ROD were evaluated to 
determine if any significant changes in concentration had occurred since the RI. Table 6 presents 
a comparison of maximum concentrafions detected in the long-term monitoring samples to 
groundwater quality standards. There were six SVOC compounds present in sediment samples 
that were above ecological risk standards for sediments: phenanthrene, fluoranthene, pyrene, 
benz(a)anthracene, chrysene, and benzo(a)pyrene. All of those compounds were present at SD
37. Only fluoranthene and pyrene were present above sediment ecological risk standards at 
locafions SD-31, SD-34 and SD-36. SD-30 only had an SVOC detection of fluoranthene. For 
metals, concentrations exceeded sediment ecological risk standards at all locations at least once 
over the five year period for iron and nickel. Exceedences of copper accorded at all locafions 
except SD-30. Over the four years of sample collection, the concentrations remained consistent 
in magnitude with time. As stated in Section 6.4.2.3, the sediment data collected through the 
O&M sampling program indicates that Lagoon Area groundwater contamination is not migrating 
outside ofthe area and has not adversely affected the Hoosic River. Sediment data will continue 
to be collected and evaluated annually to ensure that the remedy is protective. Historical 
concentrations are presented in Attachment 5. 

6.4.4 Landfill Gas 

In order to ensure that harmful gases are not being released to the atmosphere, gas discharge rate 
measurements and contaminant levels were measured at least annually at each point of discharge, 
according to the gas monitoring sampling and analysis plan presented in Attachment C ofthe 
Explanation of Significant Differences. The primary contaminants of concern are methane and 
hydrogen sulfide. The Lagoon Landfill has five gas vents, GV-1 through GV-5, located on the 
top ofthe landfill and three gas probes, GP-1 through GP-3 around the perimeter. The Dean 
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Road Landfill has three gas vents. In 2005, the gas vents in the Lagoon Landfill were modified 
with extensions to make the outlets less accessible to visitors. 

Gas discharge rate measurements were collected using a bubble meter connected to the gas vent. 
Atmospheric pressure was measured at an offsite location, the Bennington Morse State Airport. 
Gas characteristics were determined using a photoionizafion detector and multi-gas meter 
configured for methane and hydrogen sulfide. 

In 2005, measurements were taken four fimes at the Lagoon Landfill and once at the Dean Road 
Landfill. In 2006, measurements were taken twice at the Lagoon Landfill and once at the Dean 
Road Landfill. In 2007 and 2008, measurements were collected annually at both locations. 
Actual flow rate measurements were not provided. 

At the Dean Road Landfill, from 2005 to 2008, no measurable flows were found in any ofthe 
three gas vents. At the Lagoon Landfill, measureable concentrafions of hydrogen sulfide were 
obtained on June 30, 2005 at gas vents GV-l, GV-3 and GV-4. No other measurable levels of 
hydrogen sulfide were found on any other day over the four years (2005 through 2008) of 
monitoring. Therefore, no response measures for landfill gas emissions are necessary. 

6.5 SITE INSPECTIONS 

On June 9, 2009, Jose Ramos, Senior Engineer from M&E/AECOM and Amy Hamilton, Project 
Engineer from TRC, visited the Pownal Tannery Superfiand to conduct the scheduled inspection 
ofthe former lagoon area. In addifion, the following facilities were inspected: 

1.	 Dean Road Landfill 
2.	 Former Tannery Building Area 
3.	 Woods Road Disposal Area 

Photographs taken during the inspection are presented in Attachment 2. 

6.5.1 Former Lagoon A rea 

In general, the landfill was found to be in very good condition. Even though tall vegetafion 
hindered inspection ofthe landfill cap (see Photos I and 2), there appear to be no visible signs of 
structural damage such as differential settlement, localized depressions, excessive erosion or 
slope instability. Except for vegetation growth, perimeter ditches and culverts were unobstructed 
and there was no evidence of sedimentation (see Photos 3, 4 and 5). The five gas vents were in 
good working condition with no evidence of damage (see Photo 2). The groundwater monitoring 
wells were all capped and locked (see Photo 6). The fence along the perimeter access road and 
along the boundary with the wastewater treatment plant was in excellent condition (see Photos 5 
and 11). The following maintenance related issues were identified: 

1.	 The landfill does not appear to have been mowed this year (see Photos 1 and 2). The 
landfill should be mowed twice a year as stipulated in the O&M Plan. 
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2.	 Vegetation is growing through the riprap and ditches at several locations (see Photos 3 
though 5). The ditches and riprap stabilized slopes should be cleared of vegetation to 
prevent long term displacement of riprap or stones. 

3.	 Two animal burrows were observed along the edge ofthe landfill crest, one just above 
Culvert No. 2 (see Photo 7), the second one at mid-point between GV-4 and GV-5 (see 
Photo 8). Animal control should be implemented in accordance with the O&M Plan. 

4.	 Entrance to the landfill is gated (see Photo 9) and locked but access road has eroded in 
several places exposing the underlying geotextile fabric (see Photo 10) and rutted in 
others (see Photos 11). Access road should be maintained by adding gravel fill and 
regrading. 

5.	 Riprap at the stabilized outlet structure locate in the uncontaminated section of soil berm 
at the north end ofthe Lagoon Area has partially eroded (see Photo 12). The river bank 
should be re-graded and protected by adding properly sized riprap. 

The riparian/wetland buffer zone is in relatively good condition. A section of berm along the 
river collapsed during a recent flood but the area appears to have stabilized and does not require 
any maintenance. Evidence of recreational visitors was noted throughout the riparian/wetland 
buffer zone and along the river bank (see Photo 13). 

6.5.2 Dean Road Landfill 

This landfill was capped in October 2000. Except for routine maintenance issues, the landfill 
appeared to be in good condition. The entrance was gated and locked. The electrical panel, pole 
and lines appeared undamaged. No signs of settlement, erosion or slope instability were noted. 
Except for vegetation growth, perimeter ditches were unobstructed and there was no evidence of 
sedimentation. The gabion wall was stable and aligned. The cleanouts for the leachate 
collecfion system and gas vents showed no evidence of damage. Groundwater monitoring wells 
were all capped and locked. The leachate collecfion pad looked undamaged. The following 
maintenance related issues were identified: 

1.	 The landfill does not appear to have been mowed this year (see Photo 14 and 15). The 
landfill should be mowed twice a year as stipulated in the O&M Plan. 

2.	 Vegetafion is growing through the ditches and riprap in the swale and slopes (see Photos 
16 though 18). The swale, ditches and riprap stabilized slopes should be cleared of 
vegetafion to prevent long term displacement of riprap or stones. 

3.	 The perimeter fence is in good condifion but is threatened by large vegetation and trees 
growing next to and even through the fence. Vegetation within three feet on either side 
ofthe fence should be cleared. 
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6.5.3 Former Mill Building A rea 

This area was found to be in excellent condition. There were no signs of erosion or settlement. 
The grass is well kept and mowed. The retaining wall appears structurally sound and stable. All 
ofthe monitoring wells were intact, capped and locked. 

6.5.4 Woods Road Sloped and Riprap Protected Streambank 

This area was found to be in excellent condition. There were no signs of erosion. All ofthe 
monitoring wells were intact, capped and locked. 

6.6 INTERVIEWS 

In accordance with the EPA guidance for five-year reviews (EPA, 2001), several personnel 
involved with the operation and maintenance ofthe Site were interviewed. Key points of 
discussion are provided in applicable sections of this report. Attachment 3 provides interview 
records. 
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7.0 TECHNICAL ASSESSMENT 

This section discusses the technical assessment ofthe remedy and provides answers to the three 
questions posed in the EPA guidance for five-year reviews (EPA, 2001). 

7.1	 QUESTION A: IS THE REMEDY FUNCTIONING AS INTENDED BY THE 
DECISION DOCUMENTS? 

Yes. The remedy is functioning as intended. The review of documents, ARARs, and risk 
assumptions indicates that the remedy was constructed in accordance with the ROD and ESD 
and is currently protective. Groundwater monitoring results need to be evaluated at the Dean 
Road landfill to determine whether there is any the potential migration of contaminated 
groundwater away from the landfill. An assessment of groundwater exceedances in the Former 
Mill Area needs to be evaluated to determine whether identified contaminants pose any 
groundwater risk not currently being addressed by the remedy. Institutional Controls at the Site 
need to be established and monitored. 

7.2	 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, 
CLEANUP LEVELS, AND REMEDIAL ACTION OBJECTIVES (RAOs) USED AT 
THE TIME OF REMEDY SELECTION STILL VALID? 

No. The toxicity factors have changed since the time ofthe ROD. However, these changes do 
not appear to affect the protecfiveness ofthe remedy. The exposure assumptions, cleanup levels 
and remedial action objecfives used at the fime ofthe ROD are still valid. 

7.2.1	 Review of Human Health Risk Assessments and Toxicity Factors Serving as the Basis 
for the Remedy 

The human health risk assessment report (M&E, 2002) concluded that risks and hazards 
associated with current trespasser exposures to Lagoon 5 soil and sludge containing chromium 
exceeded EPA risk management guidelines, as well as future recreational, commercial and/or 
utility worker exposures to soil and sludge from Lagoons 1, 3 and 5 due to dioxins, polycyclic 
aromatic hydrocarbons (PAHs), pentachlorophenol, N-nitroso-di-n-propylamine, and the metals 
arsenic, chromium, lead and mercury. Direct contact with soils in other areas ofthe Site posed 
no significant risk to human health. However, the risk assessment determined that there would 
be significant risk to human health if groundwater from under the capped landfills on the Site 
containing VOCs, SVOCs, and metals was ingested in the fiature. Insfitutional Controls will be 
established, and continued sampling and analysis of groundwater will be done to ensure the 
remedy is protective of human health. 

Federal drinking water and risk and State drinking water standards have been identified as 
monitoring standards for groundwater to assess the protectiveness ofthe landfill caps, and risk-
based cleanup levels for soil were established to be protective of future recreafional site use 
outside ofthe capped landfills. Exceedances of groundwater standards that were identified in the 
Former Mill/Wood Road area need to be evaluated further and potenfially will need to be 
addressed in a future decision document. Groundwater monitoring results need to be evaluated 
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at the Dean Road Landfill to determine whether there is any the potential migrafion of 
contaminated groundwater away from the landfill. 

Direct contact recreational exposures to Hoosic River sediments containing elevated levels of 
arsenic, dioxins and PCBs also were found to exceed regulatory limits under fixture use 
conditions. However, because sediment contaminant concentrations upstream ofthe Site were 
greater than those adjacent to the former lagoon area ofthe Site, their presence was linked to 
non-site related discharges or background levels. A separate risk calculation assessing only 
those sediment contaminant concentrations adjacent to the Site indicated risk below EPA risk 
management guidelines for recreational use. Because the Vermont Department of Health has 
issued an advisory against consuming fish from the Hoosic River due to the presence of PCBs, 
the ingestion of recreationally-caught fish was not evaluated in the risk assessment. Upgradient 
sampling and analysis data of Hoosic River sediments that were collected during the Remedial 
Investigation indicate elevated levels of PCBs that are attributable to non-site related sources. 
Though groundwater from the Site is discharging to the Hoosic River, sampling data collected 
from nearby residential wells upgradient ofthe site were also evaluated in the risk assessment. 
Arsenic, manganese and thallium were determined to pose a potenfial hazard in three ofthe 
residential wells tested, but the contamination was determined not to be Site-related. 

In 2004, a supplemental risk evaluation (M&E, 2004) was performed as part ofthe remedial 
action for lagoon soil/sludge to determine whether excavated and stock-piled lagoon cover and 
berm soils containing levels of contaminants of concern (COCs) could be used as backfill in the 
lagoons. During the remedial design, it was anticipated that soils covering the sludge and the 
surrounding berm soils would be relatively clean material (e.g., contain COC concentrations 
below cleanup levels), and could be safely used as backfill in the lagoons once lagoon sludge 
was removed. The supplemental risk assessment focused on potential future adult and young 
child exposures to soil at the lagoon areas, planned for recreafional development. Because the 
risk associated with future exposure to the cover and berm soils did not exceed EPA's target risk 
range for recreational use, the decision was made to re-use the cover and berm soils as on-site 
backfill in the lagoons. Institutional Controls will be established to prevent use of these areas for 
residenfial purposes. 

In this five-year review report, the toxicity values that served as the basis for the soil cleanup 
levels, as contained in the ROD, have been re-evaluated to determine whether any changes in 
toxicity impact the protecfiveness ofthe remedy. Changes in toxicity values since the 2002 and 
2004 risk evaluations are also discussed to determine whether reuse decisions remain valid. Any 
changes in current or potential fiiture exposure pathways or exposure assumptions that may 
impact remedy protectiveness are also noted. In addition, environmental data, available since the 
last five year review, have been qualitatively evaluated to determine whether exposure levels 
exisfing at the Site present a risk to current human receptors. 
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7.2.1.1 Changes in Toxicity 

Table 7 presents a summary ofthe changes in toxicity values (oral reference doses and oral 
cancer slope factors) for compounds selected as Contaminants of Potential Concern (COPCs) as 
identified in the 2002 risk assessment. Updated toxicity information was obtained from the 
Integrated Risk Information System (IRIS; EPA, 2004) and other current EPA sources (e.g., 
Superfund Technical Support Center). Toxicity values for contaminants identified as COPCs 
during the 2004 risk evaluation, performed as part ofthe remedial acfions, have also been listed. 

For most contaminants, changes to toxicity information have been minimal. Changes in toxicity 
values for volatile groundwater COPCs (i.e., 1,2-dichloroethane, 2-methylnaphthaIene, 
chloroform, methyl tert butyl ether, tetrachloroethene, trichloroethene, and xylene) do not affect 
remedy protectiveness even though the changes represent increases in toxicity because there is 
no cleanup of groundwater as part of this remedy, there is only monitoring to ensure that 
contaminated groundwater does not migrate from the areas where waste is being managed in-
place. The changes in the atrazine toxicity values are minor and would result in a decrease in the 
groundwater cleanup level of less than 5 percent. The changes in VOC toxicity values do not 
affect remedy protectiveness for soils since these compounds were not significant risk 
contributors prior to the remedy, and the disturbance and removal of soil/sludge likely resulted in 
diminished levels of VOCs compared to those present prior to remedy implementation. 
Therefore, the conclusions ofthe 2002 and 2004 risk evaluations remain valid and the soil 
cleanup levels, based on the 2002 toxicity values, remain protective. 

Benzo(a)pyrene and associated carcinogenic PAHs are site COPCs which have been determined 
to be carcinogenic through a mutagenic mode of action. In the 2005 Supplemental Guidance for 
Assessing Susceptibility from Early-Life Exposure to Carcinogens, EPA recommends evaluating 
chemicals with mutagenic modes of action using either chemical-specific data on suscepfibility 
from early-life exposures or age-dependent adjustment factor (ADAF) applied to the cancer 
slope factor. Because chemical-specific data on suscepfibility from early-life exposures are not 
available for carcinogenic PAHs, ADAFs, which increase the calculated cancer risk for receptors 
exposed during childhood, are recommended for use. This change affects the soil cleanup levels, 
calculated for a recreational exposure scenario, as well as the 2004 supplemental risk evaluation. 
Because the carcinogenic PAHs were only minor soil risk contributors (i.e., total cancer risks of 
less than 5E-06), the lack of use of ADAFs in calculating the cleanup levels and in the 2004 
supplemental risk evaluation does not impact the protecfiveness ofthe remedy. 

1,4-Dioxane, a B2 carcinogen, is a compound known to be used as both a solvent and a stabilizer for 
chlorinated solvents, especially 1,1,1-trichloroethane. The ability to detect low concentrations of 
1,4-dioxane has only recently becomes available. Because of its low concentration in groundwater, 
1,1,1-trichloroethane was eliminated as a COPC in the 2002 risk assessment. While monitoring data 
suggests that 1,1,1 -trichloroethane is not present at the Site, monitoring data do not include analysis 
for 1,4-dioxane. Sampling of groundwater for 1,4-dioxane is suggested to determine whether it is 
present and, if present, whether the levels detected pose an unacceptable risk. 
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7.2.1.2 Changes in Exposure Pathways/Assumptions 

Since the 2002 and 2004 risk evaluations were completed, portions ofthe Site, including the 
former tannery building area, have been developed for passive recreational use (soccer fields, 
seasonal ice skafing, picnic areas) and a wastewater treatment facility has been constructed on 
Lagoon 2. The sludge landfill and Lagoons 3 and 4 have been capped, preventing direct contact 
exposures to residual contaminated soils and minimizing impacts to groundwater outside ofthe 
areas where waste is being managed in-place. Uncapped areas ofthe Site were remediated to 
residential standards or a risk assessment was performed to confirm that levels of contamination 
remaining in exposed soils did not present a risk to current recreafional receptors. Groundwater 
is not currently used for any purpose at the Site. Because current use ofthe Site is consistent 
with the exposure assumptions used in the 2002 and 2004 risk evaluations, the remedy is 
currently protective. Institutional controls are required to be implemented to assure that 
groundwater in areas were waste is being managed in-place is not used for potable purposes. In 
addition, future land use at the former lagoon area needs to be limited to those uses consistent 
with the recreational assumptions employed in the 2004 risk evaluation and insfitutional controls 
prevenfing disturbance ofthe cap need to be implemented. Because the 2004 risk evaluation 
only considered future recreational site use for soils, a supplemental evaluation may be necessary 
should a change be contemplated in site use which would include exposures of greater intensity 
and frequency than assumed in the risk evaluation. The implementafion of comprehensive 
institutional controls, when complete, will provide long-term protectiveness for all site remedies. 

Table 4 presents a summary of maximum concentrations of detected compounds for the former 
Mill Building/Woods Road monitoring wells. There were low level detections of VOCs at one 
monitoring well, MW-11 OR: isopropylbenzene (7.9 ug/L), n-Propylbenzene (6.2 ug/L), tert-
Butylbenzene (4.2 ug/L) and sec-Butylbenzene (4.8 ug/L). There were exceedances of metals: 
antimony, manganese and arsenic above Federal and State drinking water standards. The metals 
concentrations were consistent in magnitude over time. Data from annual sampling and analysis 
will be evaluated to identify whether additional information and data are necessary to make a 
protectiveness determinafion regarding groundwater in this area. 

One pathway of potential concern that was not evaluated in the 2002 risk assessment was the 
vapor intrusion pathway. This pathway may be of concern at sites where shallow groundwater 
and soil contaminated with VOCs exists in close proximity to occupied buildings. There are 
currently no occupied buildings located at the Site, except for the WWTP constructed over 
Lagoon 2. Because the Lagoon 2 area displayed detectable VOC concentrations in soil when 
sampled as part ofthe Remedial Investigation, and in groundwater monitoring wells in the 
vicinity ofthe WWTP (MW-L-11 & MW-201), future groundwater data will be screened against 
appropriate federal and state vapor intrusion guidance and criteria to ensure protection of human health 
Recommended exposure assumptions and risk assessment methods have not changed 
significantly since the 2002 and 2004 risk evaluations were completed, except for the method 
used to evaluate compounds with mutagenic modes of action such as the carcinogenic PAHs. 
Current methodology calls for the use of age-specific adjustment factors to account for an 
increased sensitivity during early life. This supplemental early life calculation was not 
performed as part ofthe 2002 and 2004 evaluations since the EPA carcinogen risk assessment 
guidance was published subsequent to the completion ofthe site-specific risk evaluations. 

7-4 Five-Year Review Report for 
Pownal Tannery Superfund Site 



However, because incremental lifefime cancer risks (ILCRs) were significantly below EPA risk 
management guidelines for backfilled soils at the former lagoon area and the areas of significant 
residual contamination are capped with clean cover material, the remedy remains protective as 
long as the caps are maintained and the Site confinues to be used for recreafional purposes. 
Carcinogenic PAHs were also selected as COPCs in Hoosic River sediment. Because PAHs 
were not idenfified as significant risk contributors in this medium, the application of an ADAF 
should not significanfiy change the risk determined in the Baseline Risk Assessment. 

One potential exposure pathway may affect the future protectiveness ofthe remedy if not 
properly controlled. The significant flood event that occurred in October 2005 altered a portion 
ofthe berm that is located between the Lagoon Area Landfill and the river, but did not damage 
the landfill or expose waste. Because waste was not exposed by the flood event, the remedy is 
currently protective of human health. However, there is a small volume of waste beneath a 
portion ofthe remaining berm. This area of berm must be maintained to prevent exposures to 
contaminants in waste that could pose a risk to human health if contacted. EPA's September 28, 
2007 Explanafion of Significant Differences documents the determination that this limited 
portion of a protective earthen berm adjacent to the Hoosic River and the new landfill is an 
integral component of the remedy, and calls for institutional controls to limit future 
disturbance/excavation in that area to assure the future protectiveness ofthe remedy. 

7.2.1.3 Evaluation of Recent Sampling Data 

As discussed in Section 6.4.2, select monitoring wells contaminant concentrations continue to 
exceed Federal and State drinking water standards, primarily for the metals aluminum, antimony, 
arsenic, chromium, lead, and manganese. Continued exceedances of groundwater standards 
indicate that completion of the drinking water ingestion pathway within the former lagoon area 
would present a risk to residents should anyone consume drinking water within the lagoon area. 
Institutional controls to prevent the use of contaminated groundwater should be implemented to 
assure long-term protectiveness. Three monitoring wells upgradient ofthe Site were sampled 
and only manganese was detected at two wells at concentrations above State and Federal 
drinking water standards. These exceedances have been determined not to be from Site 
contamination. Monitoring data from adjacent private wells upgradient ofthe Site indicate no 
exceedances of Federal or State standards. 

At the Dean Road Landfill there were exceedences of standards for target list metals (antimony, 
barium, chromium, manganese, zinc, arsenic and lead) in monitoring wells within the landfill 
area. Groundwater monitoring results need to be evaluated at the Dean Road Landfill to 
determine whether there is any the potential migration of contaminated groundwater away from 
the landfill. 

Contaminants in groundwater could potentially discharge to the nearby Hoosic River where 
direct contact human exposures could occur. Though no surface water samples have been 
collected from the river, the primary contaminants in groundwater are metals which do not easily 
cross through the skin and into the body if contacted during recreational use ofthe river. Surface 
water contaminant concentrations in samples collected in 2000 indicated a negligible risk to 
recreational users of the river, assuming incidental ingestion of and dermal contact with surface 
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water. Because the remedy has been designed to minimize impacts to the river by groundwater 
discharge and erosion, site-related contaminants in surface water are expected to be less than 
those measured in 2000 as part ofthe Remedial Investigation. Therefore, the remedy confinues 
to be protective of human recreational contact with river surface water. 

Sediment from the Hoosic River adjacent to the former lagoon area have been sampled and 
analyzed annually since 2005, as discussed in Section 6.4.3. Table 8 compares the maximum 
sediment concentrations detected over the last five years to the maximum detected historical 
sediment concentrations evaluated in the 2002 risk assessment. This comparison can be used to 
determine whether site-related impacts to the river are diminishing, if upstream non site-related 
sources are an impact, and if recent sediment concentrafions are less than historical sediment 
concentrations. This allows for a conclusion of a lack of Site-related impact on human health 
based on recreational sediment exposure. 

As identified in the Table 8, current sediment maxima slightly exceed historical maxima for a 
small number of compounds (2 VOCs, total PCBs, and 3 metals). For each of these compounds, 
the current maximum detected concentration is less than or approximately equal to a residential 
soil risk-based concentration, based on a target hazard quotient of 1 or an incremental lifetime 
cancer risk of 10"̂ . A comparison to residential soil guidelines is conservative since the 
frequency and intensity of soil contact in a residential yard is likely to be much greater than 
contact with sediment in a recreafional setting. Based on the magnitude ofthe decrease in 
contaminant concentrafions compared to those evaluated in the 2002 risk assessment, direct 
contact recreational exposures to sediment would not be expected to exceed EPA's risk 
management guidelines. Therefore, the remedy continues to be protective with respect to human 
sediment exposures. 

One final issue to note is that the detection limits for several chemicals in various media are 
greater than the applicable comparison criteria. For instance, the VGES for antimony is 6.0 
ug/L; however the detection limits for antimony in residenfial well water are generally reported 
as "< 10 ug/L". In the future, analytical methods with detection limits below applicable 
standards and screening criteria (e.g.. Vapor Intrusion Screening Values corresponding to a 10"̂  
risk level) should be used. This issue is of particular concern for media to which there are 
exposures, specifically consumption of drinking water from residential wells and the potenfial 
inhalation of vapors migrating into inhabited buildings. 

7.2.2	 Review of Ecological Risk Assessments and Toxicity Factors Serving as the Basis for 
the Remedy 

The ecological risk assessment report (TRC, 2001) concluded that risks associated with 
ecological receptor exposures to lagoon surface soil containing dioxins, chromium, cadmium and 
lead exceed levels associated with adverse effects and background risk levels. Risks were 
predicted to occur to insectivorous and omnivorous birds and mammals primarily from ingestion 
of contaminants that accumulated within the tissues of terrestrial invertebrates present within the 
contaminated soils ofthe lagoons. Hoosic River sediments containing elevated levels of dioxins, 
PAHs, PCBs and several metals including aluminum, cadmium, chromium, copper, lead and 
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zinc. The River sediments also exceeded toxicity reference values (TRVs) associated with 
adverse effects to a variety of aquatic receptors. However, because sediment contaminant 
concentrations upstream ofthe Site were similar to those adjacent to the lagoon area ofthe Site, 
their presence was linked to non-Site related discharges upstream or background levels. 

In this five-year review report, the toxicity values that served as the basis for the soil cleanup 
levels, as contained in the ROD, have been re-evaluated to determine whether any changes in 
toxicity impact the protectiveness ofthe remedy. In addition, environmental data, available since 
the last five year review, have been qualitatively evaluated to determine whether exposure levels 
existing at the Site present a risk to current ecological receptors. 

7.2.2.1 Changes in Toxicity 

Surface soils within the lagoons were evaluated by modeling exposure doses ingested by 
ecological receptors (meadow vole, woodcock, short-tailed shrew, robin, and deer mouse) to 
toxicity reference values associated with chronic Lowest Observable Adverse Effect Level 
(LOAEL). Table 9 presents a summary ofthe changes in LOAEL toxicity values for compounds 
selected as Contaminants of Potenfial Concern (COPCs) as identified in the 2001 ecological risk 
assessment and which had proposed soil remediation goals idenfified. Updated toxicity 
information was obtained from the Eco-Soil Screening Levels or Eco-SSLs (EPA, 2005, 2007, 
2008) when available. 

For most contaminants, changes to avian and mammalian toxicity reference values have been 
substantially reduced. However, comparing the estimated mean exposure doses ingested by the 
ecological receptors (as presented in the 2001 ecological risk assessment) indicates that ofthe 
compounds for which soil cleanup goals were established, only chromium and lead present risk 
to the selected ecological receptors. The 2001 ecological risk assessment assumed that all 
contaminants were 100% bioavailable and did not evaluate the specific bioavailability of 
ingested contaminants including chromium and lead. Oral absorption fracfions since presented 
in the Eco-SSLs (EPA, 2003) for chromium and lead are 0.5% and 50%, respecfively. The very 
low oral absorption factor of 0.5% for chromium indicates that the lower toxicity reference value 
for chromium since the 2001 ecological risk assessment was conducted is unlikely to result in an 
increase in risk associated with this contaminant based on the soil cleanup goal of 733 mg/kg. 
The lead cleanup goal of 1,000 mg/kg represents a value greater than the maximum 
concentration previously detected in lagoon surface soils. The change in the lead mammalian 
toxicity value is unlikely to result in significant changes to risk for the mammalian ecological 
receptor species when the 50%) oral bioavailability factor is considered along with the esfimated 
exposure doses presented in the 2001 ecological risk assessment. The 2009 avian toxicity 
reference value for lead is expected to be conservative in that the geometric mean of lead avian 
NOAEL toxicity reference values (10.9 mg/kg-BW/day) is very similar to the 2001 avian 
toxicity reference value of 11.3 mg/kg-BW/day. Therefore, the overall change in lead toxicity is 
not expected to significantly alter the resulting risk to terrestrial birds. 
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7.2.2.2 Changes in Exposure Pathways/Assumptions 

Since the 2001 ecological risk evaluafion was completed, portions ofthe Site, including the 
sludge landfill. Lagoon 3, and portions of Lagoon 4 have been capped, preventing direct contact 
exposures to residual contaminated soils and minimizing impacts to groundwater. Uncapped 
areas ofthe Site were remediated. Because current use ofthe Site by ecological receptors is 
believed to be relatively consistent with the exposure assumptions used in the 2001 risk 
evaluation, the remedy is currently protective for soils at the lagoon area as long as the cap is 
maintained and Institutional Controls are established. 

One pathway of potential concem that was not directly evaluated in the 2001 ecological risk 
assessment was the transport of contaminants in groundwater to the adjacent Hoosic River. This 
pathway may be of concem at sites where contaminated groundwater discharges directly to a 
surface water body. The 2001 ecological risk assessment indirectly evaluated groundwater by 
assessing concentrafions of contaminants detected in surface water samples collected from the 
Hoosic River. The 2001 ecological risk assessment concluded that surface water impacts to the 
Hoosic River that are attributable to the Site are not present. Adverse effects to the ecological 
receptors exposed to the surface water ofthe Hoosic River under exisfing conditions are not 
expected to have changed since the 2001 risk assessment was conducted. This conclusion is 
based on the observation that concentrafions of constituents detected in groundwater samples 
have not changed significantly since 2001 and/or are similar to concentrations of these 
constituents detected in upgradient groundwater samples. 

7.2.2.3 Evaluation of Recent Sampling Data 

Sediment from the Hoosic River adjacent to the former lagoon area has been sampled and 
analyzed annually since 2005, as discussed in Secfion 6.4.3. The following table compares the 
maximum sediment concentrations detected over the last five years to the maximum detected 
historical sediment concentrations evaluated in the 2001 ecological risk assessment. This 
comparison can be used to determine whether site-related impacts to the river are diminishing 
and, if recent sediment concentrafions are less than historical sediment concentrations, allows for 
a conclusion of a lack of site-related impact on environmental health based on sediment exposure 
by benthic macroinvertebrates. 

As identified in Table 10, current maxima slightly exceed historical maxima for a small number 
of compounds (cis-1,2-dichloroethene, toluene, total PCBs, aluminum, antimony and selenium). 
For cis-1,2-dichloroethene, total PCBs, aluminum and antimony, the current maximum detected 
concentration is less than the ecological sediment quality screening benchmark based on risk to 
benthic macroinvertebrates. The maximum toluene and selenium concentrations exceed a low 
ecological screening benchmark but are either below the upper screening benchmark (associated 
with more significant effects to the ecological community) or an upper screening benchmark is 
not available. Based on the magnitude ofthe decrease in contaminant concentrations recenfiy 
detected compared to the concentrations evaluated in the 2001 risk assessment, risk to the 
benthic macroinvertebrate community from sediment contaminants has been significantly 
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reduced. Therefore, the remedy continues to be protective with respect to ecological exposure to 
sediment contaminants. 

7.2.3 ARARs Review 

Review of Applicable or Relevant and Appropriate Requirements was performed to check the 
impact on the remedy due to changes in standards that were identified as ARARs in the ROD, 
newly promulgated standards for contaminants of concem, and TBCs (to be considered) that may 
affect the protectiveness ofthe remedy. The tables in Attachment 4 provide an evaluation of 
ARARs using the regulations and requirement synopses listed in the ROD as a basis. The 
ARARs evaluation also includes a determination of whether each regulation cited in the ROD is 
currently ARAR or TBC and whether the requirements have been met. The listed ARARs that 
remain applicable or relevant and appropriate to the Site have been or are currenfiy being 
complied with. 

Numeric standards that are applicable or relevant and appropriate to the long-term monitoring of 
residential drinking water wells and Site groundwater monitoring wells, were not idenfified in 
the ROD ARARs summary. The general requirement that groundwater monitoring be 
conducted is an ARAR requirement ofthe Vermont Solid Waste Regulations were identified as 
an Action-specific ARAR in the ROD. Tables 3 through 5 of this Five-Year Review identify 
Federal drinking water and risk-based standards and Vermont drinking water and groundwater 
standards that are currently being used to assess groundwater monitoring results. These 
standards may be added to the ARARs for the remedy in a future decision document. Also, 
federal floodplain management standards identified in the ROD have been removed from the 
Federal Code of Regulafions, so are no longer in effect. Compliance with Executive Order 
11988 (Floodplain Management) is a matter addressed under the Protectiveness criterion ofthe 
NCP, rather than under the ARARs criterion. 

7.3	 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT 
COULD CALL INTO QUESTION THE PROTECTIVENESS OF THE REMEDY? 

Yes. Exceedances of groundwater criteria outside ofthe Lagoon Area and at the Mill 
Building/Woods Road area, need to be evaluated and any risks from groundwater that are 
identified will potentially need to be addressed in a future decision document. In addifion, 
potential migration of contaminated groundwater from the Dean Road Landfill needs to be 
further assessed. Finally, future groundwater data will be screened against appropriate federal 
and state vapor intrusion guidance and criteria to ensure protection of human health in the 
WWTP. There is no additional informafion that calls into question the protectiveness ofthe 
remedy. 

7.4	 TECHNICAL ASSESSMENT SUMMARY 

According to the data reviewed, the Site inspection, and the interviews, the remedy is 
functioning as intended by the ROD, as modified by the ESD document, except for a potential 
vapor intrusion pathway at the WWTP (constructed above Lagoon 2) and the groundwater 
exceedances outside ofthe areas where waste is being managed in-place. 
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Because the Lagoon 2 area displayed detectable VOC concentrations in soil when sampled as 
part ofthe Remedial Investigation and in groundwater monitoring wells in the vicinity ofthe 
WWTP (MW-L-11 & MW-201), future groundwater data will be screened against appropriate 
federal and state vapor intrusion guidance and criteria to ensure protection of human health. 
There have been no changes in the physical conditions ofthe Site that would affect the 
protectiveness ofthe remedy. The ARARs identified in the ROD remain applicable or relevant 
and appropriate and either have been met or are being complied with. 

The groundwater issues will need to be further evaluated and, if risks from groundwater are 
identified, fiirther remedial action measures may be addressed in afiature decision document. 

The implementation of institutional controls to prevent future exposures to waste being managed 
in-place, to protect the components ofthe remedy, to prevent residential development, and to 
prevent groundwater use within the waste management areas will assure the future protectiveness 
of the remedy. 
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8.0 ISSUES 

Based on the acfivifies conducted during this five-year review, the issues idenfified in the Table 
11 have been noted. 

8-1 Five- Year Review Report for 
Pownal Tannery Superfund Site 



9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

The issues identified in Section 8 needs to be addressed prior to the next five-year review. 
Overall, the capped landfill components and the berm underlain with waste are in excellent 
condition and the issues noted in Table 11 regarding these components can be addressed over 
time during regularly scheduled maintenance events. Institutional controls for the Lagoon Area 
are expected to be in place by the year 2011. The remaining groundwater issues will need to be 
assessed and, if groundwater risks are identified, addressed in a future decision document. 
Recommendations and follow-up actions to address these issues are summarized in Table 12. 
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10.0 PROTECTIVENESS STATEMENT 

The Lagoon Landfill cap component ofthe remedy at this Site addressed the principal threat 
remaining by stabilizing the contaminated sludge and by consolidating the stabilized sludge 
under an engineered cap. The engineered cap protects current and fiiture use receptors from 
direct contact with the contaminants of concem and was designed to resist flood events. The 
Lagoon Landfill remedy is functioning as intended by the ROD, as modified by the ESD 
document. Because the Lagoon 2 area displayed detectable VOC concentrations in soil when 
sampled as part ofthe Remedial Investigation and in groundwater monitoring wells in the 
vicinity ofthe WWTP (MW-L-11 and MW-201), fiiture groundwater data will be screened 
against appropriate federal and state vapor intrusion guidance and criteria to ensure protection of 
human health. The previous NTCRA established an engineered cap over the Dean Road landfill 
which protects current and future receptors from direct contact with contaminants of concem 
within the landfill. Downgradient groundwater monitoring and data evaluation at the Dean 
Road Landfill is still needed to ensure that contaminated groundwater from the Landfill does not 
pose a threat to surrounding drinking water. The implementation of institutional controls to 
prevent future exposures to waste being managed in-place, to prevent residential development, 
protect components of the remedy, and to prevent groundwater use under the waste management 
areas will assure the future protectiveness ofthe remedy. Long-term protecfiveness ofthe 
remedial action will be verified by continued monitoring of cap integrity, along with monitoring 
ofthe surrounding area to ensure compliance with use restrictions. Exceedances of groundwater 
standards in the Former Mill area and adjacent to the Dean Road Landfill need to be evaluated 
and, if groundwater risks are identified, potentially addressed in a future decision document. 
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11.0 N E X T R E V I E W 

Five-year reviews are done every five years at sites where contaminant levels remain at 
concentrations that prevent unlimited, unrestricted use ofthe Site. Since the remedy does not 
allow for unrestricted use ofthe Site, a follow-up five-year review will be required. The next 
five-year review for the Pownal Tarmery Site will be conducted in 2014. 

11-1 Five- Year Review Report for 
Pownal Tannery Superfund Site 



FIGURES 


Five-Year Review Report for 
Pownal Tannery Superfund Site 



.. , , ,
, . ," '\; .it./'" 

r
\ a
1 " 

>
, . 

r'", 1 , , " , 

I 

/ 
I 

I -/" 

i 
' 

CONSOLIDATEO STABILIZED 
SLUDGE LANDFIll. 

'., 
\ : 
'•. ' ..rth I-'nW'lllll 

, 
,f 

.:, I 

• 
~,

,,: ". '\ 
FORMER MANUFACTURING BUILDING ",'

\c-
/ 

./ 

\ 
)
.V" 

\ • 
" 

,, o· 
.,'" 

• o~" ~. " " ~~ 
, ~ 

C>\~. 
~(-> 

BASE MAP IS A PORTION OF THE FOLLOWING 7 .5 ' USGS TOPOGRAPHIC QUADRANGLES; 

POWNAL, VT. 1954; NORTH POWNAL. VT·NV. 1954, PHOTOREVISED 1980 


o 1000 2000 3000I
•• appro~imatc scale in fcc! 

!, 

.----~~ 
DEAN ROAD LANDFILL r 

< 

Figure 1 

SITE LOCUS 
C TRC 

TRC PROJ. NO,: t!).t1515 YEAR REVIEW 
POWNAL TANNERY 
POWNAL, VERMONT EPACONTRACT 1'10.: EP-5t.(ll.{l1 

RAe SUBCONTRACTOR NO.: 30193M;l!Metcalf & Eddy 
~--------~--~~----~--~--~~------~ 



CONSOUDATED 

STABILIZED 

SLUDGE LANDFILL

WOODS ROAD 

DISPOSAL AREA 


FORMER TANNERY 
BUILDING AREA 

DEAN ROAD 
LANDHLL AREA 

I 

I 0 200 400 800 800 1000 

1 i i I ~1 1 
SCM£ IN rtET FIGURE 2 LEGEND ^ T R C SfSi? 

STUDY AREA TANNBir PftOPERTY BOUMDAin s mC PMXi. NO.: 1041C1 POWNAL TANNERY 
POWNAL, VERMONT 

I P * c o K i w c r MOJ e p - s i - o e - ( H 

MC SUaOQNTMCTOR HO.; 3 4  U i i  S Metcalf&Eddy 



I ' / iVOO AS-aua-T n^otmtfiwe. S U M  O •nra«CQ vr 
HLL-ocaoEm. M c w n c n . ^ J M O S  . MC CM M K u  m i«. 
ane. a c « i o  « M  O t t f o tmrnn t t sa t ON TQI> or romc* 
woMnoMW max CMMO • - ' 'V nzwTvut S M M '  . «S SHOMM 
ON SA hJwrAnoNt CMMONMOTM. s u v c n . LTD %AN 

iTtM ^nCLS oxucTts ON % / n OM t / n A  " 

VCMKMT OCC *PPUCD 

CCOSOLUTIONS 

WATER-TAIU CONTOUR HAP - JUNE 2006 CVCNt 

(OCAN irOAO LANDFILL) 

Five-Year Review Report for 
Pownal Tannery Superfimd Site 



LEGEND 

a. UMOOM MKA • » » iCVdJ COuJXTtO ON • / ! • w « 

cou fcno OM v n /  m - UTA r « M 'Mtn M I L S NOT k/uo 
•« oONTOuR oMsnucnoN 

VERMONT OCC 

GCOSOLUTIONS 

APfLltO 

WATIR-TABLE CONTOUR MAP - JUNE 2008 EVENT 

(LAGOON AREA) 

Five-Year Review Report for 
Pownal Tannery Superfiand Site 



Five-Year Review Report for 
Pownal Tannery Superfund Site 



Tables 
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Date 

December 30, 1981 

January 21. 1982 

June 09, 1982 

1985 

1987 

April 06, 1988 

1993 

1995 

September 29, 1998 

January 11, 1999 

August 1999 

1999-2001 

Febmary2001 

September 30, 2002 

May 2003 

September 2003 

November 30, 2003 

September 30, 2004 

September 27, 2005 

October 2005 

TABLE 1. 

Chronology of Events 


Event 


Pownal Tannery applies for a permit to construct and operate a lined landfill. 


The Vermont Agency of Natural Resources (VT ANR) determined that the sludge in the 

lagoons should not be regulated as hazardous waste. 


A disposal facility certification was issued to permit construction and operation of a lined 

landfill. 


The VT ANR issued a letter to the Pownal Tannery alleging deficiencies and maintenance 

problems at the site. 


Two thirds ofthe Dean Road Landfill was closed and covered by the Pownal Tanning 

Conpany. 


The Vermont Agency of Environmental Conservation issued an Administrative Order to 

Pownal Tannery requiring odor control, excavation of sludge from Lagoon 2, preparation 

of a cleanup plan for Lagoons 4 and 5, further testing of groundwater, and a conplete risk 

assessment. 


A time-critical removal action was conducted by EPA to remove and disposed of off-site 

conpressed gas cylinders, asbestos-containing materials, and various containers of 

hazardous materials. 


The hazard Ranking System Package was conpleted as part ofthe CERCLA site listing 

process. 


The site was proposed for the National Priorities List (NPL). 


The site was added to the NPL. 


The Town of Pownal was awarded a Superfund Redevelopment Initiative Grant from EPA 

to study reuse options forthe site after remediation is complete. 


EPA conducted a non-time critical removal action (NTCRA) to decontaminate and 

demolish the tannery buildings, remove contaminated soils along the Hoosic River, and 

permanently cap the Dean Road landfill. 


The Town conpleted the reuse study. The plan included construction of a sewage 

treatment plant, a skating rink, recreational open areas and nature trails through the Lagoon 

Area. 


EPA Record of Decision conpleted, indicating plans forexcavation and capping of 

Lagoons 1,3 and 5. 


Remedial design conpleted. 


Phase I construction activities begin 


Phase 1 site constmction activities conpleted. 


Phase II site lagoon area remediation conpleted. 


Final Inspection 


A significant flood event occurred, which altered a portion ofthe former facility's natural 

earthen berm There was no damage to the landfill as a result ofthe flood. 


Five-Year Review Report for 
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Date 

September 28, 2007 

September 2009 

TABTEL 

Chronology of Events 


Event 

EPA issued an Ejqjianation of Significant Differences which specifies 1) what actions are 
required to ensure that Institutional Controls are implemented at the site, 2) addresses 
issues related to the 2005 flood event, 3) identifies a section of berm along theriver under 
which wastes were left in place as included as part ofthe Site and subject to long-term 
O&M by the State. 

EPA conpletes first Five Year Review 

Five-Year Review Report for 
Pownal Tannery Superfund Site 



TABLE 2. 

Soil Recreational Use Cleanup Levels 


Preliminary Remediation Goal 
Contaminant 

(mg/lig) 

Benzo (a)anthracene 1.7 

BenzD(a)pyrene 0.17 

Pentachlorophenol 7.7 

N-Nitroso-di-n-propylamine 0.27 

Arsenic 1.1 

Chromium 733 

Mercury 23 

Lead 1,000 

Dioxin TEQ 0.001 

Five-Year Review Report for 
Pownal Tannery Superfund Site 



TABLE 3 - MAXIMUM DETECTED CONCENTRATIONS IN GROUNDWATER - DEAN ROAD LANDFILL 

Federal Primary Secondary MW-lOlU MW-103U MW-103R MW-B-8 MW-B-7 MW-102U MW-B-10 Leachate tank 

Health 

Units: ug/L MCL Advisory VGES PAL VGES PAL Max. Max. Max. Max. Max. Max. Max. Max. 

None 

None 

Antimony 

• 
• 

6 

" 

•  ; 
•  E • _ 

6 3 ^™ 25.3 

ND 

ND ™ 
ND 

^ N ^  ̂  

^ N ^  ̂  

ND ND 

ND 

ND ™ 
ND ND 

ND 

ND 

ND 

ND 

ND 

ND ND 

ND 

ND ™ 
ND 

^ ^ ^ N  D 

ND 

28.5 ND 

N ^  ̂  

K ^  ̂  

ND 

Barium 2,000 2,000 1,000 - ND ND ND ND ND ND ND ND ND ND 306 ND 240 
Chromium 100 100 50 - - 66.5 ND ND ND ND ND ND ND 11.2 ND 75.2 ND ND 

Lead 15 - 15 1.5 - - 19.6 ND ND ND ND ND ND ND ND ND 696 ND 147 

Manganese 300 840 420 SO 25 10,800 70.6 32.5 265 177 324 ND 2.990 782 ND 82,800 ND 1,050 

Zinc - 5,000 2,500 97.1 51.2 ND 26.2 ND 33.7 ND 90.8 120 ND 2,430 ND 16,700 

Arsenic 10 10 1 6.56 ND ND 9.71 7.8 ND ND ND 6.1 ND 29.3 ND ND 

Notes: 


MCL - Maximum Contaminant Level (according to the Federal Safe Drinking Water Act) 


SMCL - Secondary Maximum Contaminant Level (according to National Secondary Drinking Water Regulations) 


VGES - Vermont Ground Water Enforcement Standard 


PAL - Preventive Action Level 


UNF - Unfilter metals sample 


FIL - Filtered metals sample 


ND - Not Detected above detection limits 


Highlighted values indicate exceedance of one of more standards 




TABLE 4 - MAXIMUM DETECTED CONCENTRATIONS IN GROUNDWATER - FORMER MILL BUILDING AREA WOODS ROAD 

Federal Primary Secondary OF-1 MW-l lOU MW-113R MW-llOR MW-106U MW-112U 
Health 

Units: ug/L MCL Advisory VGES PAL VGES PAL Max. Max. Max. Max. Max. Max. 

Isopropylbenzene - ^ ^  * ^™ _ ^™ ̂ ^ ND ND ND 7.9 ND ND 
n-Propylbenzene - - - ND ND ND 6.2 ND ND 
tert-Butylbenzene - - - - - - ND ND ND 4.2 ND ND 

sec-Butylbenzene ^ ^ ^ ^  ̂  ^ ^ ^ ^ ^ ND ND ND 4.8 ND ND _ 

None 

Antimony 
^ ^ ^  — 

6 ^ ^  ™ s= 
6 3 

^ ^  

^ * 

~ 

^ ^ 

ND 

ND 

ND 

ND ND 

ND 

ND 22 

ND 

ND 

^ N ^ 

ND 

^ ^ ^ ^ N ^ ^ ^  

ND ND 

l 

Barium 2,000 - 2,000 1,000 - - ND ND 232 219 ND ND ND ND ND 

Manganese - 300 840 420 50 25 ND 519 1,310 1,190 1,900 1,760 29.4 168 ND 

Zinc - - - - 5,000 2,500 41.3 ND ND ND 26.8 ND ND ND ND 
Arsenic 10 10 1 - - ND ND 138 35 11.6 10 ND ND ND 

Notes: 

MCL - Maximum Contaminant Level (according to the Federal Safe Drinking Water Act) 

SMCL - Secondary Maximum Contaminant Level (according to National Secondary Drinking Water Regulations) 

VGES - Vermont Ground Water Enforcement Standard 

PAL - Preventive Action Level 

UNF - Unfilter metals sample 

FIL - Filtered metals sample 

ND - Not Detected above detection limits 

Highlighted values indicate exceedance of one of more standards 



TABLE 5 MAXIMUM DETECTED CONCEMTRATtONS IN GROUNDWATER - FORMER LAGOON AREA 

Groundwater Quality Standards UPGRADIENT WELLS LAGOON AREA WELLS 

Federal Pnmary Secondary MW-L-7 MWL-a MW L 9 MW-201 MW-202 MW-203 MW-ICMU MW-L-4 MW 107R MW 107U M W  L 10 M W - L l  l 

Health 

Units. ug/L MCl Advisory VGES PAL VGES PAL Max Max Ma»t Max Max Max Max Max ^ M a ^  ̂  Max Max Max 

Acetorie ^  M 700 3S0 ^  H ^  * ND ND ND ND ND ND ND ND ND ND ND 12 

Chloromethane 30 15 ND ND ND ND ND ND ND ND NO ND ND 1,000 

Chiorobenzene 100 100 50 ND ND ND ND 2.5 ND NO ND NO 2.1 ND NO 

1,3,5-Trimethvlbeniene 3M) 17S ND ND ND 2.9 ND ND ND ND ND ND ND ND 

1,2,4 Trimelhytbeniene 350 175 ND ND ND 12 ND ND ND NO ND ND ND ND 

1,2-DKhlorobenzene ^  ̂  600 300 

^  ̂  ^  ̂  ND ND ND 5.3 2.2 1 ND ND , ND ND ND ND ND 

Bis(3-ethvlhe)tyl)phthaiate 6 6 3 ™" ND ND ND 15 ND ND ND ND 16 ND ND ND 

HepUchlor 0  4 NA NA ^  ̂  ND ND ND NO ND ND ND ND ND ND ' 0.015 ND 

Total 2,3,7,8 TCDD Equivalence 3 00t-Q5 aooE-o; l.lOE-05 ^ ^ r 7 2.5E-07 B 6.2E-08 BJ 1.40E-06 utmimtmmj.} 4.2E-07i 3.0E-O7 J  U mismaw^D 1.60E-06 3.3E-07 JB 

A lumin jm ^  * 200 100 311 ND 21,000 ND M  M ND ' M  S ND NO 530 322 322 ND ND 232 ND 233 ND ND ND 

Calcium •6,400 S4,900 90,400 53,000 60,400 54/400 76,100 66,900 77.000 73,400 66,400 59,100 60,000 52,200 342,000 89,900 154,000 77,200 58,200 55,900 

Barium 2000 2000 1000 ND ND 201 ND ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Chromium 100 100 50 ND ND 25.4 ND ND ND 16.1 NO ND 26.2 ND ND 12.4 ND NO ND ND ND ND ND 

Copper 1300 ND ND 59.6 ND ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Iron 300 150 «S9 ND 47,500 62B 5.110 257 5,030 742 13,200 1290 3/160 1420 400 ND 904 2,830 665 ND 363 ND 

Lead 15 IS I  S ND ND i l  l ND ND NO NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Magnesium 20,000 19,600 38,800 13,100 11,300 10,400 10,300 10,100 11,100 13,200 10,900 10,600 13,100 10,900 62,300 12,900 47,000 18/400 11,100 10/400 

Manganese 300 840 420 SO 25 21.7 ND 1,M0 4  M 26C ND M i  O 4,CC0 U O O 164 3160 973 104 ND 1,140 5,000 B27 638 2 6 3 ND 

Nickel 100 50 ND NO 48.1 ND ND ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Potassium 4,610 3,910 4,400 ND ND ND 3,900 2,770 3,390 4,630 ND NO 3,310 ND NO 3,270 ND ND 4300 3510 

Sodium 250,000 125,000 73,700 73,600 20,500 19/400 16,200 16,100 34,800 34,800 31,300 22,900 21,700 16,200 23,800 19,900 15,000 26,600 61,900 23,700 22,500 18,000 

Zinc 5,000 2,500 NO ND 153 ND 39.2 ND ND ND ND ND 3 5  J 20.4 ND ND 24.8 25.3 ND ND ND ND 

Arsenic 10 10 1 ND ND 21 10 ND ND I I .  7 ND 22.5 ND 6.28 ND ND ND 17.7 ND ND ND NO NO 

Mercury 2 2 o.s NA NA NA NA NA NA ND ND ND ND ND ND NO ND ND 0.215 ND ND ND ND 

Cyanide 200 200 100 ND ND ND ND ND ND ND ND ND ND 11 ND ND NO ND 10 ND ND ND ND 

Notes. 

MCL - Maximum Contaminant Lpvel (according to the Fedetal Safe Drinking Water Act) 

SMCL Secondary Maximum Contaminant Level (according to National Secondary Drinking Water Regulations) 

VGES Vermont Ground Water tnfoicement Standard 

PAl - Preventive An ion Level 

UNF - Unfilter metals sample 

FIL Filtered metals sample 

NA - Not Analyzed 

ND - Not Detected above detection limits 

Highlighted values Indicate exceedanee of one of more standards 



TABLE 6 - MAXIMUM CONCENTRATIONS IN SEDIMENT - HOOSIC RIVER 

cis-l ,2-Dichloroethene 

Toluene 

4-Methyl phenol 

Phenanthrene 

Fluoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 

Benzo[a)pvrene 

Benzo(b)fluoranthene 

Dieldrin 

4,4-DDT (total) 

gamma-Chlordane 

Pentachlorobiphenyl 

Tetrachlorobiphenyl 

|Total 2,3,7,8-TCDD Equivalence 

Aluminum 

Ant imony 

Arsenic 

Barium 

Beryll ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Mercury 

Cyanide 

Sediment Quality Guideline5(l) (SQGs) 

NEL 1 EEL SEL 

^ ^  ̂  ug/kg 

ug/kg ^ ^  ̂  ^ ^ ^  ̂  
^ ^  * ^ ^  ̂  ug/kg 

ug/kg 560 950,000 

ue/kg 750 1,020,000 

ug/kg 490 850,000 

ug/kg 320 1,480,000 

ug/kg 340 460,000 

ug/kg 370 1,440,000 

ug/kg ^ ^  ̂  ^ ^ ^  ̂  
ug/kg 0.6 2 19,000 

ug/kg 7 6,000 

ug/kg 5 ^ ^ 3 ^ 1,000 

^ ^  * ^ ^  ̂  ug/kg 

^ ^  ̂  
mg/kg 1 1 10,000 100,000 

ng/kg 1 1 

mg/kg ^ ^  ™ 
mg/kg 

mg/kg 6 33 

mg/kg 

mg/kg 

mg/kg 0.6 10 

mg/kg 

mg/kg 26 110 

mg/kg 

mg/kg 16 110 

mg/kg 20,000 40,000 

mg/kg 31 250 

mg/kg 

mg/kg 460 1,100 

mg/kg 16 75 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 120 820 

mg/kg 

mg/kg 

SD-30 


Max 


47 

ND 

ND 

ND 

170 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

H 
ND 

ND 

I J A I 


8,650 


9.12 


3.91 


J3.3 


ND 


ND 


21.300 


20.6 


ND 


13.7 


22,700 


15.4 


13,400 


264 


20.3 


722 


ND 


ND 


ND 


ND 


10.6 


101 


0.0784 


ND 


SO-31 

Max 

ND 

410 

710 

ND 

900 

860 

ND 

ND 

ND 

ND 

ND 

ND 

10 

26 

21 

^ ^ " 

^ ^ ^ A l 

14,200 


15.2 


5.35 


89.2 


ND 


1.39 


14,900 


29.6 


ND 


48 .1 


28,000 


50 


9,890 


1,010 


28 


1,820 


ND 


ND 


ND 


ND 


ND 


162 


0.182 

ND 

SD-34 


Max 


ND 


ND 


ND 


ND 


520 


860 


ND 


ND 


ND 


ND 


ND 

5.9 

ND 

ND 


ND 


12 JA 


10,200 


12.0 


4.38 


50.8 


ND 


ND 


8,840 


37.3 


8.27 


22.5 


25,800 


30 


7,680 


529 


17.6 


1,280 


ND 


ND 


ND 


ND 


12.7 


102 


0.142 


ND 


SD-36 


Max 


ND 


ND 


ND 


450 


710 


650 


ND 


ND 


ND 


ND 


2.2 

2.6 

ND 

ND 


ND 


0.49 JAI 

9,390 


18.2 


2.65 


ND 


ND 


ND 


9,570 


19.8 


7.53 


17.1 


21,700 


18 


6,070 


417 


1«.8 


761 


ND 


ND 


ND 


ND 


11 


77 


0.114 


ND 


SD-37 


Max 


ND 


ND 


ND 


700 


1,000 


1,000 


550 


570 


480 


^ ^ 4 4 ^ ^ ^ 

ND 

2.8 

ND 

ND 

ND 

ssz 

^ ^ ^ 9 J A ^ ^ 


11,900 


38.4 


4.96 


71.2 


0.538 


ND 


12,300 


61.3 


10.9 


33 


25,500 


46 


9,470 


787 


20 


1,460 


16.1 


ND 


ND 


ND 


14.3 


138 


0.156 


ND 


Notes: 

J - Concentration detected is below the calibration range (1) Guidelines for the Protection of Aquatic Sediment Quality in Ontario (1993) 

A - Detection l imit based on signal-to-noise measurement NEL= No Effects Level 

I - Interference LEL= Lowest Effects Level 

Highlighted values indicate exceedance of one of more standards SEL= Severe Effects Levels 



TABLET. 

Comparison of 2002/2004 and 2009 Oral Reference Doses and Oral Cancer Slope 


Factors for Soil Compounds of Potential Concern 


Contaminant of 

Potential Concern 


1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Bro modich lore methane 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Methyl tert butyl ether 

Methylene chloride 

Tetrachloroethene 

Trichloroethene 

Xylene (total) 

2-Methylnaphthalene 

4-Methylphenol 

Acetophenone 

Atrazine 

Benzo(a)anthracene 

Benzo (a)pyrene 

Benzo (b)fluoranthene 

Benzo (k)fluoranthene 

Bis(2-chloroetho>Q')methane 

Bis(2-ch loroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Dibenz(a,h)anthracene 

lndeno(l,2,3-cd)pyrene 

N-Nitroso-di-n-propylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Oral Reference Dose (RfD) Oral Slope Factor (SF) 

(mg/kg-day) (mg/kg-day)' 

2002 2004"" 2009 2002 2004"" 2009 

0.09 0.09 N/A N/A 

0.03 0.02 0.091 0.091 

0.0009 N/A N/A N/A 

0.03 0.07 0.024 0.0054 

0.003 0.004 0.055 0.055 

0.02 0.02 0.062 0.062 

0.0007 0.0007 0.13 0.13 

0.02 0.02 N/A N/A 

0.01 0.01 0.0061 0.031 

N/A N/A N/A 0.0018 

0.06 0.06 0.0075 0.0075 

O.OI 0.01 0.052 0.54 

0,006 N/A 0.011 0.013 

2 0.2 N/A N/A 

0.02 0.004 N/A N/A 

0.005 0.005 N/A N/A 

0.1 0.1 N/A N/A 

0.04 0.035 0.22 0.23 

N/A N/A N/A 0.73 0.73 0.73 

N/A N/A N/A 7.3 7.3 7.3 

N/A N/A N/A 0.73 0.73 0.73 

N/A N/A 0.073 0.073 

N/A 0.003 N/A N/A 

N.A N/A 1.1 1.1 

0.02 0.02 0.014 0.014 

N/A N/A N/A 7.3 7.3 7.3 

N/A N/A 0.73 0.73 

N/A N/A 7 7 

0.02 0.02 N/A N/A 

0.0005 0.002 N/A N/A 

0.03 0.03 0.12 0.12 

0.02 0.02 N/A N/A 

Five-year Review Report for 
Pownal Tannery Superfund Site 



TABLE?. 

Comparison of 2002/2004 and 2009 Oral Reference Doses and Oral Cancer Slope 


Factors for Soil Compounds of Potential Concern 


Oral Reference Dose (RfD) Oral Slope Factor (SF) 
Contaminant of (mg/kg-day) (mg/kg-day)"' 

Potential Concern 
2002 2004"" 2009 2002 2004"" 2009 

4,4'-DDE N/A N/A 0.34 0.34 

Aldrin 0.00003 0.00003 17 17 

Alpha-BHC N/A 0.008 6.3 6.3 

Total PCBs 0.00002 0.00002 2 2 

Beta-BHC N/A N/A 1.8 1.8 

Delta-BHC N/A N/A N/A N/A 

Dieldrin 0.00005 0.00005 16 16 

Heptachlor 0.0005 0.0005 4.5 4.5 

Heptachlor epoxide 0.00001 0.000013 9.1 9.1 

Dioxin TEQ N/A N/A 1E^09 1.5E+05 1.5E+05 1.3E+05 

Antimony 0.0004 0.0004 N/A N/A 

Arsenic 0.0003 0.0003 0.0003 1.5 1.5 1.5 

Barium 0.07 0.2 N/A N/A 

Cadmium(food) 0.001 0.001 0.001 N/A N/A N/A 

Chro miu m III 2 1.5 N/A N/A 

Chro miu m VI 0.003 0.003 N/A N/A 

Cyanide 0.02 0.02 N/A N/A 

Lead'"' N/A N/A N/A N/A 

Manganese (soil) 0.07 0.07 0.07 N/A N/A N/A 

Manganese (water) 0.02 0.02 N/A N/A 

Mercury (inorganic) 0.0003 0.0003 N/A N/A 

Mercury (organic) 0.0001 0.0001 0.0001 N/A N/A N/A 

Thallium 0.00008 0.000065 N/A N/A 

Vanadium 0.009 0.005 N/A N/A 

N/A = Not Applicable or Not Available 
(a) Lead is evaluated through the use of exposure modeling for adults and children. 
(b) 2004 evaluation only looked at the analytes noted. 

Five-Year Review Report for 
Pownal Tannery Superfimd Site 



TABLES. 

Comparison of Maximum Detected Sediment Concentrations (2005 to 2008) to 


Historical Maximum Detected Sediment Concentrations 


Contaminants 

cis-1,2-Dichloroethene 

Toluene 

4-Methylphenol 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo (a)anthracene 

Chrysene 

Benzo (a)pyrene 

Benzo (b)fluoranthene 

Dieldrin 

4,4'-DDT 

Gamma-Chlordane 

Total PCBs 

Dioxin TEQ 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Selenium 

Vanadium 

Zinc 

Mercury 

Maximum Concentration 
2005 to 2008 


(mg/kg) 


0.047 


0.41 


0.71 


0.70 


1 


1 


0.55 


0.57 


0.48 


0.44 


0.0022 


0.0059 


0.001 


0.047 


0.000012 


14,200 


38.4 


5.35 

89.2 

0.538 

1.39 

37.3 

10.9 

48.1 

28,000 

50 

1,000 

28 

16 

14.3 

162 

0.182 

Historical 
Maximum Concentration -2002'"' 

(mg/kg) 

<0.006 

0.34 

1.2 

10 

8.5 

14 

5.4 

5.3 

6.5 

3.8 

0.0049 

0.007 

0.005 

0.041 

0.000073 

14,000 

1.2 

14.2 

109 

0.61 

3.2 

106 

18.1 

174 

40,900 

94.9 

2,790 

31.1 

2.3 

16.5 

197 

2.3 

Compounds in bolditalics exceed their respective risk-based concentrations 
(a) Maximum concentrations presented on Table 2.18 ofthe 2002 human heahh risk assessment 

Five-Year Review Report for 
Pownal Tannery Superfidnd Site 



TABLE 9. 

Comparison of 2001 and 2009 Toxicity Reference Values (Lowest Observable Adverse 


Effect Levels) for Compounds of Potential Concern with Soil Cleanup Goals 


Toxicity Reference Values 

Contaminant of Potential Avian LOAEL Mammalian LOAEL 
Concern (mg/kg-BW/day) (mg/kg-BW/day) 

2001 2009 2001 2009 

Benzo (a)anthracene NA NA 10 3.1 

Benzo (a)pyrene NA NA 10 3.1 

Pentachlorophenol 88 22.5 13 9.5 

N-Nitroso-di-n-propylamine N/A N/A N/A N/A 

Arsenic 7.4 3.6 9.3 1.7 

Chromium 5 2.8 N/A N/A 

Mercury 0.9 N/C N/A N/A 

Lead 11.3 1.9 80 5.0 

Dioxin TEQ 0.00014 N/C 0.00001 N/C 

N/A = Not Available N/C = No Change from 2001 

Five-Year Review Report for 
Pownal Tannery Superfund Site 



T A B L E 10. 
Comparison of Maximum Detected Sediment Concent ra t ions (2005 to 2008) to Historical Max imum 

Detected Sediment Concent ra t ions a n d Sediment Quality Guidelines 

Contaminants 

Sediment Quality Guideline'" 

LEL/Chronic 
TRV 

(mg/kg) 

SEL/Acute TRV 
(mg/kg) 

Maximum 
Concentration - 2 0 0  5 

to 2008 
(mg/kg) 

Historical Maximum 
Concentration-2002"" 

(mg/kg) 

cis-1,2-Dichloroethene 0.400 - 0.047 <0.006 

Toluene 0.05 0.60 0.41 0.34 

4-Methylphenol 0.67 - 0.71 1.2 

Phenanthrene 0.56 9.5 0.70 10 

Fluoranthene 0.75 10.2 1 8.5 

Pyrene 0.49 8.5 1 14 

Benzo (a)anthracene 0.32 14.8 0.55 5.4 

Chrysene 0.34 4.6 0.57 5.3 

Benzo(a)pyrene 0.37 14.4 0.48 6.5 

Benzo (b)fluoranthene - - 0.44 3.8 

Dieldrin 0.052 0.91 0.0022 0.0049 

4,4'-DDT 0.008 0.12 0.0059 0.007 

Gamma-Chlordane 0.0045 0.06 0.001 0.005 

Total PCBs 0.07 5.3 0.047 0.041 

Dioxin TEQ - - 0.000012 0.000073 

Aluminum 14,000 - 14.200 14,000 

Antimony 64 - 38.4 1.2 

Arsenic 5.9 17 5.35 14.2 

Barium 20 - 89.2 109 

Beryllium - - 0.538 0.61 

Cadmium 0.6 3.5 1.39 3.2 

Chromium 37.3 90 37.3 106 

Cobalt - 10.9 18.1 

Copper 35.7 197 48.1 174 

Iron 20,000 40,000 28,000 40,900 

Lead 35 91 50 94.9 

Manganese 460 1,100 1,000 2,790 

Nickel 18 35.9 28 31.1 

Selenium 0.1 - 16 2.3 

Vanadium - - 14.3 16.5 

Zinc 123 315 162 197 

Mercury 0.174 0.486 0.182 2.3 

Compounds in italics exceed their respective LEL/chronic TRV risk-based concentration. 
Compounds in bolditalics exceed their respective SEL/acute TRV risk-based concentration. 
LEL = Lowest Effect Level. SEL = Severe Effect Level. 
(a) See Table 12 ofthe 2001 ecological risk assessment. 
(b) Maximum concentrations presented on Tables 1-6 thru 1-9 ofthe 2001 ecological risk assessment 
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TABLE 11. 
Issues 

Issues 

Lagoon Area 

Due to low levels of VOCs detected in soil and groundwater 
in this area, future groundwater data will be screened 
against appropriate federal and state vapor intrusion 
guidance and criteria. 

Institutional controls have not yet been implemented to 
prevent future exposures to wastes being managed in place, 
to prevent residential use, to protect components ofthe 
remedy, and to prevent groundwater use within the lagoon 
area. 

Dean Road Landfill 

Institutional controls have not yet been implemented to 
prevent future exposures to capped waste, to prevent 
residential use, to protect components of the remedy, and to 
prevent groundwater use within the waste management unit. 

An assessment is needed to determine whether 
contaminated groundwater is migrating from the landfill 

Groundwater 

Exceedances of GW standards in the Former Mill area need 
to be assessed and if a groundwater risk is identified, a 
groundwater remedial action would be required to be 
established in a future decision document 

Affects Current Affects Future 
Protectiveness Protectiveness 

(Y/N) (Y/N) 

N N 

N Y 

N Y 

N Y 

N Y 
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Table 12: Re commendations and Follow -up Actions 

Issue Recommendations 
and Foliov^-up 

Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness 

Current Futu re 

Lagoon Area 

Potential for a 
vapor 
intrusion 
pathway at the 
WWTP 

Conduct a 
screening of future 
groundwater data 
against appropriate 
federal and state 
vapor intrusion 
guidance and 
criteria 

EPA VTDEC/ 

EPA 

September 
2010 

N N 

Institutional 
controls are 
not complete. 

Complete the 
implementation of 
comprehensive 
institutional 

EPA VTDEC/ 

EPA 

September 
2011 

N Y 

controls. 

Dean Road Landfill 

Institutional 
controls are 
not complete. 

Complete the 
implementation of 
comprehensive 
institutional 

EPA VTDEC/ 

EPA 

Septe mber 

2012 

N Y 

controls. 

Groundwater 
in MWs at 
edge ofthe 
landfill 

Evaluate annual 
monitoring data 
and potential risks 
to determine need 

EPA VTDEC/ 

EPA 

September 
2012 

N Y 

exceed for additional 
standards monitoring wells 

and remedial action 
measures. 

Groundwater 

Groundwater 
exceeds 
standards in 

Evaluate risk in 
this area and need 
for additional 

EPA VTDEC/ 

EPA 

September 
2013 

N Y 

Former Mill 
Area 

remedial action 
measures. 
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Site Inspection Clieclilist and Pliotograplis 
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OSWER No. 9355.7-038^ 

Five-Year Review Site Inspection Checklist 

I. SITE INFORMATION 

Site name: Pownal Tannery Superfimd Site Date of inspection: June 9, 2009 

Location and Region: Pownal, VT/RegionI EPAID:VTD069910354 

Agency, office, or company leading the five-year Weather/temperature: Overcast, 70s 
review: USEPA, Region I 

Remedy Includes: (Check all that apply) 
H Landfill cover/containment Monitored natural attenuation 
B Access controls Groundwater containment 
H Institutional controls Vertical barrier walls 

Groundwater pump and treatment 
Surface water collection and treatment 
Other 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager Brian Woods VTDEC Project Manager July 7. 2009 
Name Title Date 

Interviewed D at site D at office H by phone Phone no. 
Problems, suggestions; B Report attached See interview record 

2. O&M staff None 
Name Title Date 

Interviewed G at site D at office D by phone Phone no. 
Problems, suggestions: Not applicable 



OSWER No. 9355.7-03B-P 

3.	 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency Town Selectboard 
Contact Nelson Brownell 

Name 
Problems: suggestions: B Report attached 

Agency 
Contact 

Name 
Problems; suggestions; D Report attached 

Agency 
Contact 

Name 
Problems; suggestions; D Report attached 

Agency 
Contact 

Name 
Problems; suggestions; D Report attached 

Chairman July 10. 2009 (518)698-4640 

Title Date Phone no. 


Title Date Phone no. 

Title Date Phone no. 

Title Date Phone no. 

Other interviews (optional) B Report attached. 

Linda Scirappa Town of Pownal 

Leslie McVickar US EPA 
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111. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. 	 O&M Documents 
B O&M manual B Readily available B Up 10 date n N/A 
B As-built drawings B Readily available n Up to date DN/A 
D Maintenance logs D Readily available D Up to date DN/A 
Remarks 

2. 	 Site-Specific Health and Safety Plan B Readily available B Up to date DN/A 
D Contingency plan/emergency response plan D Readily available n Up to date DN/A 
Remarks 

3. 	 O&M and OSHA Training Records B Readily available B Up to date DN/A 
Remarks 

4. 	 Permits and Service Agreements 
D Air discharge permit D Readily available D Up to date B N/A 
D Effiuent discharge D Readily available D Up to date B N/A 
D Waste disposal, POTW D Readily available n Up to date B N/A 
n Other permits D Readily available D Up to date DN/A 
Remarks 

5. 	 Gas Generation Records B Readily available D Up to date G N/A 
Remarks 

6. 	 Settlement Monument Records D Readily available D Up to date B N/A 
Remarks 

7. 	 Groundwater Monitoring Records B Readily available B Up to date DN/A 
Remarks 

8. 	 Leachate Extraction Records B Readily available D Up to date GN/A 
Remarks 

9. 	 Discharge Compliance Records 
D Air D Readily available D Up to date B N/A 
D Water (effluent) D Readily available n Up to date B N/A 
Remarks 

10. 	 Daily Access/Security Logs D Readily available D Up to date BN/A 
Remarks 
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IV. O&M COSTS 

O&M Organiration 
B State in-house B Contractor for State 
n PRP in-house D Contractor for PRP 
D Federal Facility in-house D Contractor for Federal Facility 
D Other 

O&M Cost Records 
D Readily available D Up to date 
D Funding mechanism/agreement in place 
Original O&M cost estimate_ -125,000 D Breakdown attached 

Total annual cost by year for review period if available 

From 2003 To 2008 ~$25,000/yr D Breakdown attached 
Date Date Total cost 

From To D Breakdown attached 
Date Date Total cost 

From To D Breakdown attached 
Date Date Total cost 

From To D Breakdown attached 
Date Date Total cost 

From To D Breakdown attached 
Date Date Total cost 

Unanticipated or UnusuaDy High O&M Costs During Review Period 
Describe costs and reasons: None 

V. ACCESS AND INSTITUTIONAL CONTROLS B Applicable D N/A 

A. Fencing 

Fencing damaged D Location shown on site map D Gates secured N/A 

B. Other Access Restrictions 

1.	 Signs and other security measures D Location shown on site map D N/A 
Remarks Signs are posted and the perimeter access road is gated. Dean Road Landfill is secured by a 
perimeter fence. 
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C. Institutional Controls (ICs) 

1. 	 Implementation and enforcement 
Site conditions imply ICs not properly implemented * B Yes DNo DN/A 
Site conditions imply ICs not being fljlly enforced D Yes DNo DN/A 

Type ofmonitorins (e.g., self reporting, drive by) 
Frequency 
Responsible party/agency 
Contact 

Name	 Title Date Phone no. 

Reporting is up-to-date D Yes D No DN/A 
Reports are verified by the lead agency D Yes D No DN/A 

Specific requirements in deed or decision documents have been met DYes DNo DN/A 
Violations have been reported 	 D Yes D No DN/A 
Other problems or suggestions: D Report attached 

* ICs have not yet been implemented. 

2. 	 Adequacy D ICs are adequate D ICs are inadeq uate BN/A 
Remarks: ICs have not vet been implemented. 

D. General 

1. 	 Vandalism/trespassing D Location shown on site map B No vandalism evident 
Remarks 

2. 	 Land use changes on siteB N/A 
Remarks 

3. 	 Land use changes off siteB N/A 
Remarks 

VI. GENERAL SITE CONDITIONS 

A. Roads B Applicable D N/A 

1. 	 Roads damaged D Location shown on site map B Roads adequa te DN/A 
Remarks 
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B. Other Site Conditions 

Remarks 


VII. LANDFILL COVERS B Applicable GN/A 

A. Landfill Surface 

Settlement (Low spots) 
Areal extent 
Remarks 

D Location sho
Depth 

wn on site map Settlement not evident 

Cracks D Location shown on site map I Cracking not evident 
Lengths_ Widths Depths 

Remarks 

Erosion D Location shown on site map I Erosion not evident 
Areal extent_ Depth 
Remarks 

Holes D Location shown on site map D Holes not evident 
Areal extent ~ 0.5' dia Depth UNK 
RemarksTwo animal buirows were found along the edge ofthe landfill crest; one just above Culvert 2 
and the other at the mid-point between GV-4 and GV-5. See photographs in report._ 

5.	 Vegetative Cover D Grass B Cover properly established D No signs of stress 
D Trees/Shmbs (indicate size and locations on a diagram) 
Remarks 

Alternative Cover (armored rock, concrete, etc.) DN/A 
RemarksRiprap slope is in good condition 

Bulges D Location shown on site map Bulges not evident 
Areal extent_ Hei ght 
Remarks 
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Wet Areas/Water Damage B Wet areas/water damage not evident 

D Wet areas D Location shown on site map Areal extent_ 

D Ponding D Location shown on site map Areal extent_ 

D Seeps D Location shown on site map Areal extent_ 

D Sofi subgrade D Location shown on site map Areal extent_ 

Remarks 


Slope Instability D Slides D Location shown on site map BNo evidence of slope instability 
Areal extent 
Remarks 

B.	 Benches D Applicable B N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to intermpt the slope 
in order to slow down the velocity ofsurface mnofFand intercept and convey the runoff to a lined 
channel.) 

Flows Bypass Bench D Location shown on site map I N/A or okay 
Remarks 

2.	 Bench Breached D Location shown on site map N/A or okay 
Remarks 

3.	 Bench Overtopped D Location shown on site map B N/A or okay 
Remarks 

C.	 Letdown Channels D Applicable B N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope ofthe cover and will allow the mnoff water collected by the benches to move off ofthe landfill 
cover without creating erosion gullies.) 

1.	 Settlement D Location shown on site map B No evidence of settlement 
Areal extent_ Depth 
Remarks 

Material Degradation D Location shown on site map No evidence ofdegradation 
Material type Areal extent 
Remarks 

Erosion D Location shown on site map No evidence of erosion 
Areal extent_ Depth 
Remarks 
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4. 	 Undercutting D Location shov vn on site map B No evidence of undercutting 
Areal extent Depth 
Remarks 

5. 	 Obstructions Type B No obstmctions 
D Location shown on site map Areal extent 
Size 
Remarks 

6. 	 Excessive Vegetative Growth Type 
B No evidence of excessive growth 
D Vegetation in channels does not obstruct flow 
D Location shown on site map Areal extent 
Remarks 

D. Cover Penetrations B Applicable G N/A 

1. 	 Gas Vents D Active B Passive 
D Properiy secured/locked B Functioning D Routinely sampled B Good condition 
D Evidence of leakage at penetration D Needs Maintenance 
DN/A 
Remarks 

2. 	 Gas Monitoring Probes 
D Properiy secured/locked D Functioning D Routinely sampled D Good condition 
D Evidence of leakage at penetration D Needs Maintenance B N/A 
Remarks 

3. 	 Monitoring Wells (within sur&ce area of landfill) 
B Properly secured/locked B Functioning B Routinely sampled B Good condition 
D Evidence of leakage at penetration D Needs Maintenance D N/A 
Remarks 

4. 	 Leachate Extraction Wells 
D Properly secured/locked D Functioning D Routinely sampled D Good condition 
D Evidence of leakage at penetration D Needs Maintenance BN/A 
Remarks 

5. 	 Settlement Monuments D Located D Routinely surveyed BN/A 
Remarks 
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E. 

1. 

2. 

3. 

F. 

1. 

2. 

G. 

1. 

2. 

3. 

4. 

Gas Collection and Treatment D Applicable B N/A 

Gas Treatment Facilities 

D Flaring D Thermal destmction D Collection for reuse 

D Good condition D Needs Maintenance 

Remarks 


Gas Collection Wells, Manifolds and Piping 

D Good condition D Needs Maintenance 

Remarks 


Gas Monitoring Facilities (eg., gas monitoring of adjacent homes or buildings) 
D Good condition D Needs Maintenance B N/A 
Remarks 

Cover Drainage Layer D Applicable B N/A 

Outiet Pipes Inspected D Functioning DN/A 

Remarks 


Outlet Rock Inspected D Functioning DN/A 

Remarks 


Detention/Sedimentation Ponds D Applicable BN/A 

Siltation Areal extent Depth B N/A 
D Siltation not evident 
Remarks 

Erosion Areal extent Depth 

D Erosion not evident 

Remarks 


Outlet Works D Functioning B N/A 

Remarks 


Dam D Functioning B N/A 

Remarks 
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H. Retaining Walls

1. 	 Deformations
Horizontal displacement
Rotational displacement 
Remarks 

2. 	 Degradation
Remarks 

 D Applicable B N/A 

 D Location shown on site map D Deformation not evident 
 Vertical displacement 

 D Location shown on site map D Degradation not evident 

I. Perimeter Ditches/Off-Site Discharge B Applicable GN/A 

1. Siltation D Location shown on site map B Siltation not evident 
Areal extent Depth 
Remarks 

2. 	 Vegetative Growth D Location shown on site map
B Vegetation does not impede flow 
Areal extent Type 
Remarks 

3. 	 Erosion D Location shown on site map
Areal extent Depth 
Remarks 

4. 	 Discharge Structure B Functioning DN/A 
Remarks 

Vni. VERTICAL BARRIER WALLS

1. 	 Settlement D Location shown on sitemap
Areal extent Depth 
Remarks 

2. 	 Performance MonitoringType ofmonitoring 
D Performance not monitored 

 D N/A 

 B Erosion not evident 

 D Applicable BN/A 

 D Settlement not evident 

Frequency D Evidence of breaching 
Head differential 
Remarks 
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IX. GROUNDWATER/SURFACE WATER REMEDIES G Applicable B N/A 

A. Groimdwater Extraction Wells, Pumps, and Pipelines GApplicable BN/A 

1.	 Pumps, Wellhead Plumbing, and Electrical 
G Good condition G All required wells properly operating D Needs Maintenance D N/A 
Remarks: 

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
G Good conditionD Needs Maintenance 
Remarks: 

3.	 Spare Parts and Equipment 
D Readily available D Good condition D Requires upgrade D Needs to be provided 
Remarks: 

B. Surface Water Collection Structures, Pumps, and Pipelines D Applicable B N/A 

1.	 Collection Structures, Pumps, and Electrical 
D Good condition D Needs Maintenance 
Remarks 

2.	 Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
D Good condition D Needs Maintenance 
Remarks 

3.	 Spare Parts and Equipment 
D Readily available D Good condition D Requires upgrade D Needs to be provided 
Remarks 
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C. Treatment System G Applicable B N/A 

1.	 Treatment Train (Check components that apply) 
G Metals removal G Oil/water separation D Bioremediation 
D Air stripping G Carbon adsorbers 
GFilters 
G Additive (e.g., chelation agent, flocculent): 
G Others: 
D Good condition D Needs Maintenance * 
GSampling ports properly marked and fiinctional 
D Sampling/maintenance log displayed and up to date 
G Equipment properly identified 
D Quantity of groundwater treated annually 
D Quantity ofsurface water treated annually 
Remarks 

Electrical Enclosures and Panels (properly rated and fiinctional) 

D N/A G Good conditionD Needs Maintenance 

Remarks 


Tanks, Vaults, Storage Vessels 
D N/A n Good condition* GProper secondary contaiimient G Needs Maintenance 
Remarks: 

Discharge Structure and Appurtenances 

D N/A G Good conditionD Needs Maintenance 

Remarks 


Treatment Building(s) 

D N/A G Good condition (esp. roof and doorways) D Needs repair 

G Chemicals and equipment properiy stored 

Remarks 


Monitoring Wells (pump and treatment remedy) 

G Properly secured/locked G Functioning G Routinely sampled D Good condition 

D All required wells located D Needs Maintenance D N/A 

Remarks: 


D. Monitoring Data 
Monitoring Data 

G Is routinely submitted on time G Is of acceptable quality 

Monitoring data suggests: 

G Groundwater plume is effectively contained G Contaminant concentrations are declining 
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D. Monitored Natural Attenuation 

Monitoring Wells (natural attenuation remedy) 
D Properly secured/locked D Functioning
D All required wells located D Needs Mainte
Remarks MNA is not being done 

 D Routinely sa
nance

mpled D Good condition 
 D N/A 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and fiinctioning as designed. 

Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plum^ 

minimize infiltration and gas emission, etc.). 

The remedy is effective in stabilizing and isolating the contaminated sludge. 


Adequacy of O&M 


Describe issues and observations related to the implementation and scope ofO&M procedures. In 

particular, discuss their relationship to the current and long-term protectiveness ofthe remedy. 

The current and long-term protectiveness ofthe remedy will be ensured with the implementation of 

institutional controls. 
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C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 

frequency of unscheduled repairs, that suggest that the protectiveness ofthe remedy may be 

compromised in the fiiture. 

None at this rime. 


D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks orthe operation ofthe remedy. 
The VTDEC has scaled back the monitoring requirements for groundwater. 
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AECOM 

POWNAL SUPERFUND SITE 


LAGOON AREA REMEDIATION LANDFILL 


PHOTOS FROM JUNE 9, 2009 SITE VISIT 




AECOM 

Photo 1 No signs of instability or erosion on side slopes. Landfill side slopes need mowing. 

WM^^." mzj t j ^Tj^^ ^ ^ ^ ^ ^ i ^ i ^ ^ / ^ ^ ^ ^ g ^ ^ ^ ^ ^ ^ i ^ 

Photo 2 No signs of settlement or b calized depressions. Landfill crest needs mowing Gas vents 
remain undamaged and fimctbnaL 

J 




AECOM 

Photo 3 Vegetation growing on riprap should be removed. Culverts are unobstructed. 

• 'J- l 

Photo 4 Vegetation growing on riprap should be removed. Culverts are unobstructed. 



T^l^'r^'^ i^* ̂ TT-^l^l^rW'^ 

AECOM 

PlDto 5 Lateral ditches are clear excqpt for vegetation. Perimeter fence is in good condition. 

Photo 6 Groundwater monitoring wells are capped and locked. 



AECOM 

Photo 7 Animal burrow at ed^ ofriprap above Culvert No. 2 


Photo 8 Animal borrow at ed^ oflandfill crest at mid-point between GV-4 and GV-5. 



AECOM 


Photo 9 Landfill entrance is gated and locked. 

Photo 10 Gra\el load requires maintenance. Perimeter fence is in good condition. 



AECOM 

Photo 11 Rutted access road to stabilized outlet structure requires maintenance. 

Photo 12 Bank erosion and loss ofr^)rap hasoccurred atstabilized outlet stricture. 



AECOM 

Photo 13 Evidence of recreational visitors. 



AECOM 


POWNAL SUPERFUND SITE 


DEAN ROAD LANDFILL 


PHOTOS FROM JUN E 9, 2009 SITE VISIT 




AECOM 

Photo 14 Locked pteand electrical panel are in good condiion. Landfill ve^tationis too tall. 

Photo 15 Landfill should be mowed at least twice a year. 

10 




AECOM 


Photo 16 Ditches should be cleared ofall vegstation 

^ • ^^^^iNIC's^^ 
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AECOM 


Photo 17 Swale is partially blocked by vegetation 

Photo 18 Vestation growing through ripvap should be removed. 
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AECOM 

Photo 19 Ve^tation growing through the perimeter fence should be cleared. 

Photo 20 Large trees and bushes sho uld be cleared at least 3fl; from either side of fence. 
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AECOM 


POWNAL SUPERFUND SITE 


FORMER MILL BUILDING AREA 


PHOTOS FROM JUN E 9, 2009 SITE VISIT 
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AECOM 

Photo 21 Wellkeptbench and sign. 

Photo 22 Recently mowed area. 
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AECOM 

Photo 23 Retaining wall appears Structurally sound and stable. 
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INTERVIEW RECORD 

Site Name: EPA ID No.: 9o~>vvgvA, To-vv-*^y ^ ^  ̂  

Subject: 5  . y^ a . ^ : . ^  ̂  Time: Date ; -y- /^^^ 

Type: • Telephone • Visit n Otiier n Incoming D Outgoing 
Location of Visit: 

Contact Made By: 

Name: fWv.̂  j ^ ^  ̂  \ ^ ^ \ Title: 9,,>^ y r . ^ ^ w . ^ Organization: T(L C  _ 

Individual Contacted: 

Name: •g^W V̂, Title: O ^ S A ^ - J  H Organization: 

t N-A 

Telephone No: S^i t l""^ ?• 3 "" 9"^ S "*> Street Address: 
Fax No: City, State, Zip: 
E-Mail Addrerss: 

Summary Of Conversation 

U v ^ J b ^ H C«^^ 

Page 1 of_ 
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INTERVIEW RECORD 

Site Name: p g ^  ̂ EPA ID No.;  T« e-r\t<,r ̂  ' T ^ . V ^ 
Subject: g  ̂  y^ (U^4  e ^ Time: tYon Date: ''g/fl/o? 
Type: JfiW'elephone Q Visit o Other • Incoming n Outgoing 
Location of Visit: 

Contact Made By: 

Name: ftys^Y r4-«-v>^ i Vq»v\ Title: ?r^'. ^ o ^ ^ ^ Organization: T(i-Xl_
*» f
Co Individual Contacted: 

Nome: 1 ,^1^ H l _ ) / c l .  ̂  Title: £ Pfi- (Lf ^ \ Ot^anization: E. PfV 

Teleplione No: 6f 9- -^^C?" •- i ^ f  i Street Address: 
Fax No: City, State, Zip: 
E-Mail Address: 

Summary Of Conversation 

.Vk. Z-OIO o - ^ 

Page 1 of 
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INTERVIEW RECORD 

Site Name:: P<^-.J< t-.o,v>i^y ' ^ / ( ^ .  ̂  ^ W  - EPA ID No.! 

Subject: g - y  ̂  ^ ^ w u  O Time; j Date; (^j^ltyt 

Type: ĵaCfelephone • Visit • Otiier • Incoming n Outgoing 
Location of Visit: 

Contact Made By: 

Name:fU^ ll.^.W Tifle: 0 ^ , c •, Organization: ' n L i : :  _ 
t sa . 

Individual Contacted: 

Name; C.J U  >  ^ ^ Title; K O )  ̂  flsS,sV^» I Organization;T^.^ X P o v o  J 
i - ^ ^ i ^ 

Teleplione No: -50;i - ^).3 -0>3'X Street Address; 
Fax No: City, State, Zip: 
E-Mail Addr^s: 

Summary Of Conversation 

Tk^. s,W '"̂  W^--N, iv<7 t^ '^^W'^ <:̂ .  _ o - - . 

.Ji -^^-r^V*^^^^^ ' ^ - ^ 
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OSWER No. 9355.7-03B-P 

I N T E R V I E W R E C O R D 

Site Name; v,,^^ J Tc.̂  \^^^r(L.^Si S>W EPA ID No.: 

Subject; c;^ ^^ R^. . .^ X^\^-^.^^l Time:CQS 5 Date: ̂ /(>/oq 

Type; "telephone a Visit a Other • Incoming n Outgoing 
Location of Visit: 

Contact Made By: 

N>""^^A^v l i . : ^ . \ u  ̂  | T l t I e : p ^ ^ ^ - ^ ^ ^ .  ̂  I Organization;-a.C 

Individual Contacted: 

Name: i^alY^ Title; Organization: \ f j ' 0  ̂  CL  ^ <  ̂  Jb. 
Telephone No: ^Ci^ ' 3-H ^ - ^ ^  5 Street Address: (03 ^ ^ ^ •^'^-^ I V u ^ J ^ ^ V 
Fax No: City, State, Zip: l O ^ ^ ^ ^ X / " ^ 0 5 t 3 l " 
E-Mail Address: Q^;^^ ^ ^ ^ J ^  ̂  CL^Vj^.vA .v^ QHO^ 

Summary Of Conversation 

Ww. \ r ^ ^ ^ ^ ^<^^A>--^ \^<^~s^ ^ V J Q \ ^ ^ ^.^^5 ^ 

rf t 1.^; 
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Attachment 4 
Summary of ARARs 

Five-Year Review Report for 
Pownal Tannery Superfund Site 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 

Authori ty 
 (from ROD) 

LOCATION - SPECIFIC 

Federal Wetlands, 
Regulatory Floodplains, 
Requirements Streams, or 

Water Body 

State Regulatory 
Requirements 

CHEMICAL - SF >ECIFIC 

Federal Criteria, Soil/Sediment 
Advisories, and 
Guidance 

#59168 

Requirements Status 

(from ROD) 	 (from 
ROD) 

NO LONGER A 

PROMULGATED 

STANDARD 


Vermont Wetland Rules Applicable 

(adopted under 10 VSA sec. 

905) 


Land Use and Development - Applicable 

Act 250 (10 VSA 6086) 


NOAA Effects Range-Low To be 

and Median (ER-L and ER-M) considered 

values for marine and 

estuarine sediments 


Requirement Synopsis 

(from ROD) 

These regulations establish criteria 
for delineating Class One, Class Two 
and Class Three wetlands. Class 
One and Class Two wetlands, which 
are considered significant wetlands 
that merit protection, and set forth 
allowed and conditional uses for 
these wetlands. The uses must not 
have undue adverse impacts on the 
significant functions of the wetland. 
Class Three wetlands are not 
protected under these rules; 
however, they may be protected by 
other federal, state, or local 
regulations. 

This stature requires that 
developments protect a number of 
land use criteria including: Streams, 
floodways, shorelines, wetlands, 
erosion control, and historic sites. 

The ER-L value is equivalent to the 
lower 10'̂  percentile ofthe available 
toxicity data, which is estimated to 
be the approximate concentration at 
which adverse effects are likely to 
occur in sensitive life stages and/or 

Act ion to be taken to attain 

ARAR 


(from ROD) 


Alternative-4 involves destruction of 
State-regulated Class Three 
wetlands in Lagoons 1 and 5 but 
the state indicated that 
replacement of these wetlands is 
not necessary due to low function 
and the man-made nature, so this 
Alternative would comply with this 
requirement. 

Substantive standards regarding 
criteria under the Act will be 
addressed by the remedial action 
including: air and water pollution, 
floodways, streams, shorelines, 
wetlands, and erosion control. 

The ER-L value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 
ecological effects. 

Five-Year Review 

There is no change 
from the ROD and 
ESD description. 
VTDEC determined 
that no wetland 
mitigation measures 
were needed as part 
of the implementation 
of the remedy. 
Standards will be met 
in regards to long-
term operation and 
maintenance. 

The substantive 
standards were 
addressed as part of 
the former lagoon cap 
design and 
construction and will 
continue to be met in 
regards to long-term 
operation and 
maintenance. 

These criteria were 
used in the ecological 
risk assessment for 
selection of sediment 
COPCs. These 
criteria are still to be 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 
Authority (from ROD) 

Requirements 

(from ROD) 

OSWER Directive 9200.4-26, 
Approaches' for Addressing 
Dioxins in Soil at CERCLA 
and RCRA Sites (Apr. 13, 
1998) 

EPA Carcinogenicity Slope 
Factor 

EPA Risk Reference Dose 
(RfDs) 

Ontario Ministry of 
Environment and Energy 
(OMEE) "Guidelines for the 

Status 

(from 
ROD) 

To be 
considered 

To be 
considered 

To be 
considered 

To be 
considered 

Requirement Synopsis 

(from ROD) 

species of sediment-dwelling 
organisms. 

This Directive provides guidance in 
establishing cleanup levels for 
dioxins. A 1 ug/kg (ppb) 
concentration of dioxins (as 2,3,7,8
TCDD TE) has been established for 
surficial soils involving residential 
exposure scenarios. A cleanup 
range of 5 to 20 ug/kg of dioxin (as 
2,3,7,8-TCDD TE) was established 
for commercial and industrial 
exposure scenarios. 

Slope factors are developed by EPA 
from health effects assessments. 
Carcinogenic effects present the 
most up-to-date infonnation on 
cancer risk potency. Potency factors 
are developed by EPA from Health 
Effects Assessments of evaluation 
by the Carcinogenic Assessment 
Group. 

RfDs are considered to be the levels 
unlikely to cause significant adverse 
health effects associated with a 
threshold mechanism of action in 
human exposure for a lifetime. 

The LEL value is the concentration 
at which the majority of the 
sediment-dwelling organisms are not 

Act ion to be talten to attain 

ARAR 


(from ROD) 


This OSWER policy was used to 
establish dioxin PRGs for Site 
remediation. 

Site related risks due to 
carcinogens were noted in the 
Human Health Risk Assessment. 
Alternative-4 includes actions 
(capping) to prevent exposure to 
contaminants that were identified to 
cause risks, so this Alternative will 
comply with this requirement. 

No site related risks due to non-
carcinogens were noted in the 
Human Health Risk Assessment. 
Alternative-4 includes actions 
(capping) to prevent exposure to 
contaminants that were identified to 
cause risks, so this Alternative will 
comply with this requirement. 

The LEL value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 

Five-Year Review 

considered in the 
evaluation of long-
term sediment 
monitoring data. 

The 1 ug/kg level was 
established as the 
soil cleanup level for 
dioxin TEQ. Soils 
containing 
contaminants in 
excess of the 1 ug/kg 
dioxin level and other 
risk-based PRGs 
were excavated and 
consolidated beneath 
the low-permeability 
cap. 

See review of risk 
assessments. 

See review of risk 
assessments. 

These criteria are still 
to be considered in 
the evaluation of 

#59168 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 
Authority (from ROD) 

ACTION - SPECIFIC 

Federal Surface 
Regulatory Water 
Requirements 

Requirements 

(from ROD) 

Protection and 
Management of Aquatic 
Sedinnent Quality in 
Ontario," Lowest and Severe 
Effect Levels (LELs and 
SELs) for Freshwater 
Sediments (August 1993) 

CWA Ambient Water Quality 
Criteria (AWQC) (40 CFR 
120) 

Status 

(from 
ROD) 

Relevant 
and 
Appropriate 

Requirement Synopsis 

(from ROD) 

affected. 

Remedial actions involving 
contaminated surface water or 
groundwater must consider the uses 
of the water and the circumstances 
of the release or threatened release. 
Federal AWQC are health-based 
and ecologically based criteria 
developed for carcinogenic and non
carcinogenic compounds. 

Act ion to be taken to attain 

ARAR 


(from ROD) 

ecological effects. 

Long-term monitoring will 
demonstrate future compliance with 
this requirement. 

Five-Year Review 

long-term sediment 
monitoring data. 

Contaminated water 
generated from 
dewatering during 
construction activities 
in the fonmer lagoon 
area was treated to 
remove PAHs, 
dioxins, and metals 
prior to discharge to 
the Hoosic River. 
The remedy was 
constructed and is 
being maintained to 
prevent contaminated 
runoff to the Hoosic 
River. Long-temi 
monitoring of surface 
water was not 
required in the ROD. 

#59168 




ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ 
Authority 

Federal 
Regulatory 
Requirements 

Media 

(from ROD) 

(Not in ROD 
Summary) 

Groundwater 
Monitoring 

Requirements 

(from ROD) 

Clean Water Act National 
Pollutant Discharge 
Elimination System (NPDES) 
(40 CFR Parts 122 and 125) 

(Not in ROD Summary) 
SDWA - Maximum 
Contaminant Levels (MCLs) 
(49 CFR 141.1-141.16) 

Status 

(from 
ROD) 

Applicable 

(Not in 
ROD 
Summary) 
Relevant 
and 
Appropriate 

Requirement Synopsis 

(from ROD) 

Establishes the specifications for 
discharging pollutants from any point 
source into the waters of the U.S. 

(Not in ROD Summary) 
Establishes MCLs for common 
organic and inorganic contaminants 
applicable to public drinking water 
supplies. Used as relevant and 
appropriate cleanup standards for 
aquifers and surface water bodies 
that are potential drinking water 
sources. 

Action to be taken to attain 

ARAR 


(from ROD) 


Point source discharges anticipated 

during construction will be 

managed in accordance with these 

requirements. 


(Not in ROD Summary) 

Long term monitoring will 

demonstrate future compliance with 

this requirement. 


Five-Year Review 

The substantive 
requirements were 
met during remedy 
construction in the 
former lagoon area. 
Water generated from 
dewatering activities 
was treated to 
remove PAHs, 
dioxins, and metals 
prior to discharge to 
the Hoosic River. 
These requirements 
will continue to be 
met in regards to 
long-term operation 
and maintenance. 

The current MCLs are 
considered relevant 
and appropriate for 
comparison to 
groundwater data for 
residential drinking 
water wells that are 
sampled annually. 
VTDEC's annual 
O&M reports assess 
compliance with 
MCLs. Additional 
compliance 
monitoring is needed 
outside of the 
compliance area for 
the Dean Road 
Landfill. 
Exceedances of 
these standards was 
identified in the 
Former Mill/Wood 
Road Area and will 

#59168 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Requirements 

(from ROD) 

(Not in ROD Summary) 
SDWA - Maximum 
Contaminant Levels (MCLs) 
(49 CFR 141.1-141.16) 

(Not in ROD Summary) 
Health Advisories (EPA Office 
of Drinking Water) 

Status 

(from 
ROD) 

(Not in 
ROD 
Relevant 
and 
Appropriate 

(Not in 
ROD 
Summary) 
To be 
Considered 

Requirement Synopsis 

(from ROD) 

(Not in ROD Summary) 
Establishes MCLGs for public water 
supplies. Non-zero MCLGs are 
health-based criteria are considered 
when evaluating drinking water 
sources. These unenforceable 
health goals are available for a 
number of organic and inorganic 
compounds. 

(Not in ROD Summary) 

Health Advisories are estimates of 
risk due to consumption of 
contaminated drinking water; they 
consider non-carcinogenic effects 
only. To be considered for 
contaminants in groundwater that 
may be used for drinking water 
where the standard is more 
conservative than either federal or 

#59168 

Site Feature/ 
Authori ty 

Media 

(from ROD) 

(Not in ROD 
Summary) 

Groundwater 
Monitoring 

Groundwater 
Monitoring 

Act ion to be taken to attain 

ARAR 


(from ROD) 


(Not in ROD Summary) 

Long term monitoring will 

demonstrate future compliance with 

this requirement. 


(Not in ROD Summary) 

Long term monitoring will 

demonstrate contaminated 

groundwater is not migrating 

outside ofthe compliance zones for 

the capped landfills. 


Five-Year Review 

need to be addressed 
in a future decision 
document. 

The current nonzero 
MCLGs are 
considered for 
comparison to 
groundwater 
monitoring data for 
residential drinking 
water wells that are 
sampled annually. 
VTDEC's annual 
O&M reports assess 
compliance with 
MCLGs. Additional 
compliance 
monitoring is needed 
outside of the 
compliance area for 
the Dean Road 
Landfill. 
Exceedances of 
these standards was 
identified In the 
Former Mill/Wood 
Road Area and will 
need to be addressed 
in a future decision 
document. 

See previous 
comments for the 
MCLs. 

http:141.1-141.16


ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 
Authority (from ROD) 

Vermont Surface 
Regulatory Water/ 
Requirements Groundwater 

Requirements 

(from ROD) 

Vermont Scjiid Waste 
Management Rules, EPR 
Chapter 6 (adopted under 10 
VSA Chapter 159), Closure 
and Post-Closure, Subchapter 
10. 

Status 

(from 
ROD) 

Applicable 

Requirement Synopsis 

(from ROD) 

state statutory or regulatory 
standards (in particular for 
manganese). 

Requires the control, minimization or 
elimination of emissions or 
discharges of waste, waste 
constituents, leachate, contaminated 
runoff, and/or waste decomposition 
products to the groundwater or 
surface waters or atmosphere. 

Action to be taken to attain 

ARAR 


(from ROD) 


Alternative-4 includes a cover 
system for the waste in place at the 
site. The cover system design will 
be developed to comply with this 
requirement. 

Surface 
Water 

Vermont Water Quality 
Standards adopted under 10 

Applicable These standards establish water 
quality criteria for the maintenance of 

Long-term monitoring will 
demonstrate future compliance with 

#59168 

Five-Year Review 

The Dean Road 
landfill cap includes a 
leachate collection 
system. Both the 
Dean Road landfill 
cap and the fomner 
lagoon area cap 
include passive gas 
venting. As part of 
O&M activities, 
VTDEC performs 
landfill gas, 
groundwater, and 
sediment monitoring; 
and leachate 
collection and 
disposal. These 
requirements remain 
applicable and are 
being complied with. 
Long-term operation 
and maintenance, 
institutional controls 
(once established), 
and long-term 
monitoring of the 
capped landfills will 
continue to meet 
these standards. 
Groundwater 
monitoring outside of 
compliance area for 
the Dean Road 
Landfill needs to be 
established. 

Contaminated water 
generated from 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media Requirements Status 
Authority (from ROD) (from ROD) (from 

ROD) 

VSA Chapter 47 (EPR 
Chapter 1) 

Requirement Synopsis 

(from ROD) 

water quality and rules for 
determining acceptable point- and 
non-point-source discharges to the 
state's surface waters. Minimum 
water quality criteria are established. 
Specifies Federal AWQC to be used 
for effluent discharge limits or, where 
Federal limits are not available or are 
invalid, development of site-specific 
limits. 

Action to be taken to attain 
ARAR 

(from ROD) 

this requirement. 

Five-Year Review 

dewatering during 
construction activities 
in the former lagoon 
area was treated to 
remove PAHs, 
dioxins, and metals 
prior to discharge to 
the Hoosic River. 
The remedy was 
constructed and is 
being maintained to 
prevent contaminated 
runoff to the Hoosic 
River. These 
requirements will 
continue to be met in 
regards to long-term 
operation and 
maintenance. Long
temi monitoring of 
surface water was not 
required in the ROD. 

#59168 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media Requirements Status 
Authority (from ROD) (from ROD) (from 

ROD) 

Vermont Solid Waste Applicable 
Management Rules, EPR 
Chapter 6 (adopted under 10 
VSA Chapter 159), Design 
Standards, Subchapter 6, 
Operation Standards, 
Subchapter 7 (EPR 6-502, 
503) 

Requirement Synopsis 

(from ROD) 

These regulations outline siting 
criteria for solid waste management 
facilities or facilities improvement. 
Under the Rules solid waste facilities 
should not be sited in: Class III 
wetlands, in a 100-year floodplain, 
within 6 feet of the seasonal high 
groundwater level, within 300 feet of 
waters ofthe State, within 1,000 feet 
of a drinking water source, and 
within 50 feet of a property line. 
Also, a facility is required to have a 
liner and a leachate collection 
system. However, a waiver may be 
granted from these standards upon a 
finding that: 1) the proposed 
Alternative measures to the 
requirements will not endanger or 
tend to endanger human health or 
safety; 2) compliance with VT the 
specific standards would produce 
serious hardship by delaying the 
remedy and increasing costs 
significantly without equal or greater 
benefit to the public; 3) the material 
at the Site is not considered to be a 
hazardous waste subject to 
regulation under the Resource 
Conservation and Recovery Act 
(RCRA) Subtitle C; and 4) there is no 
practicable means known or 
available to meet both on-site 
disposal ofthe waste and certain 
requirements ofthe VT SWMR, 
however, the substitute or Alternative 
measures proposed in this cleanup 
plan would achieve an equivalent 
level of protection of public health 
and the environment. 

Act ion to be taken to attain 

ARAR 


(from ROD) 


Alternative-4 will result in the 
existing sludge lagoon system 
being consolidated and closed as a 
solid waste facility within the 100
year floodplain, without meeting the 
specifics standards under the 
Rules noted in the Requirement 
Synopsis. However, EPA has 
invoked the waiver provision 
because Alternative-4 will remove 
contamination from the higher 
energy floodway and consolidate 
the waste into one capped disposal 
facility that will be designed, 
constructed, and maintained to 
prevent erosion of the cap during 
flood events. Performance 
objectives for the landfill cap will be 
to prevent infiltration of surface 
water into the consolidated wastes, 
prevent releases of material 
through erosion and other causes, 
and prevent movement of wastes 
into the groundwater and adjacent 
Hoosic River. Alternative-4 will be 
protective of public health, safety, 
and the environment and will meet 
all of the Rule's standards for 
waiving specific provisions. There 
are no practicable Alternatives to 
meet both on-site disposal of the 
waste and the specific 
requirements under the Rules. 

Five-Year Review 

As described in the 
ROD, the former 
lagoon area cap was 
constructed within the 
100-year flood plain. 
However, the cap 
was designed and 
constructed to be 
protective of public 
health, safety, and 
the environment and 
EPA invoked waiver 
provisions within the 
Rules. This 
requirement is 
currently being 
complied with as the 
cap is being 
maintained to prevent 
infiltration of surface 
water into the 
consolidated wastes 
and prevent releases 
of consolidated 
wastes. 

#59168 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 

Authority 
 (from ROD) 

Vermont Groundwater 
Regulatory Monitoring 
Requirements 

Requirements 

(from ROD) 

(Not in ROD Summary) 
Vermont Groundwater 
Protection Rule and Strategy, 
EPRCh. 12 (10 VSA Sec. 
1390-1394) 

Status 
(from 
ROD) 

(Not in 
ROD 
Summary) 
Relevant 
and 
Appropriate 

Requirement Synopsis 

(from ROD) 

(Not in ROD Summary) 
These standards consist of ground 
water classifications, water quality 
criteria necessary to sustain the 
designated uses, and regulations to 
achieve the designated uses or 
maintain existing ground water 
quality. Establishes standards for 
ground water monitoring. 

Act ion to be taken to attain 

ARAR 


(from ROD) 


(Not in ROD Summary) 
Long term monitoring will 
demonstrate contaminated 
groundwater is not migrating 
outside ofthe compliance zones for 
the capped landfills. 

Five-Year Review 

The current rule was 
made effective in 
February 2005. 
Interim Groundwater 
Quality Standards for 
a short-list of 
compounds were 
subsequently issued 
in March 2009 as 
guidance. Long-term 
groundwater 
monitoring data from 
monitoring wells and 
residential wells are 
compared to the 
current Primary and 
Secondary 
Enforcement 
Standards and 
Preventative Action 
Levels provided in 
this rule as part of 
VTDEC's annual 
O&M reports. 
Additional compliance 
monitoring is needed 
outside ofthe 
compliance area for 
the Dean Road 
Landfill. 

Exceedances of 
these standards was 
identified in the 
Former Mill/Wood 
Road Area and will 
need to be addressed 
in a future decision 
document. 

#59168 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media Requirements 
Authority (from ROD) (from ROD) 

Groundwater (Not in ROD Summary) 
Monitoring Vermont Water Supply Rule -

EPRCh. 21, Subchapter 6 
(lOVSACh. 48, 56, 61and 
18 VSA. Sec. 1218) 

Status 

(from 
ROD) 

(Not in 
ROD 
Summary) 
Relevant 
and 
Appropriate 

Requirement Synopsis 

(from ROD) 

(Not in ROD Summary) 
Establishes maximum contaminant 
levels and goals that apply to public 
drinking water supplies. Vennont 
Maximum Contaminant Levels and 
Maximum Contaminant Level Goals 
are specified for inorganic and 
organic chemicals. For the most 
part, the numerical criteria are 
identical to Federal SDWA MCLs 
and MCLGs. 

Act ion to be taken to attain 

ARAR 


(from ROD) 


(Not in ROD Summary) 
Long term monitoring will 
demonstrate contaminated 
groundwater is not migrating 
outside of the compliance zones for 
the capped landfills. 

Five-Year Review 

See previous 
comments for the VT 
Groundwater 
Protection Rule. 
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ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media Requirements Status 
Authority (from ROD) (from ROD) (from 

ROD) 

Vermont Criteria, Groundwater Vermont Department of To be 
Advisories, and Monitoring Health Drinking Water considered 
Guidance Guidance (October 2000) 

Requirement Synopsis Act ion to be taken to attain Five-Year Review 

(from ROD) ARAR 

(from ROD) 

Lists the Vermont Health Advisories There are no persistent, site related This guidance was 
(VHAs) for chemicals of concern in exceedances of VHAs at the site. most recently 
drinking water. Vermont Health Long-term monitoring will updated in December 
Advisories are researched and demonstrate future compliance with 2002 and should be 
calculated concentrations of this requirement. considered in 
chemicals in drinking water in evaluating 
instances where the chemicals do groundwater 
not have a MCL. The Vermont monitoring data for 
Health Advisories are a tool for risk which VTDEC 
assessment and should provide a Groundwater 
margin of safety to people Enforcement 
consuming water below these levels. Standards, MCLs, or 
If an advisory is exceeded, it does other federal 
not necessarily follow that adverse standards are not 
health effects will occur, but that available. 
further evaluation of the water supply 
is wan^anted. 

#59168 11 



ARAR and TBC Summary for Alternative-4, Consolidation and Capping 

Site Feature/ Media 

Authority 
 (from ROD) 

Ontario Quality Sediment 
Guidelines 

Status 

(from 
ROD) 

(Not in 
ROD 
summary) 
To be 
considered 

Requirements 

(from ROD) 

Ontario Ministry of 
Environment and Energy 
"Guidelines for the 
Protection and 
Management of Aquatic 
Sedinnent Quality in 
Ontario," Lowest and Severe 
Effect Levels (LELs and 
SELs) for Freshwater 
Sediments (August 1993) 

Requirement Synopsis 

(from ROD) 

(Not in ROD summary) 
The LEL value is the concentration 
at which the majority of the 
sediment-dwelling organisms are not 
affected. 

Action to be taken to attain 
ARAR 

(from ROD) 

The LEL value was used for 
selecting Chemicals of Potential 
Concern and for characterizing 
ecological effects. 

Five-Year Review 

These criteria are still 
to be considered in 
the evaluation of 
long-term sediment 
monitoring data. 
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Attachment 5 
Historical Groundwater Concentrations 

Five-Year Review Report for 
Pownal Tannery Superfiind Site 
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I J - D i d i l o n i h r n l ^ n t ?VV?2WB MMO WOO 

S V O C i 

B L s ( 2 - < ' t h y l h » y l J p h l t u l i t e SWF270C 6 0 ,10 

O r g i n a c h l f n i n r P n t i d d  n 


(None DstB- ted) SW8081A N o t A p p l i r a H e " _
_ 
D i o n i u 

Total 2 J , 7 . S - l t : D D E q u i v * ( o « : f 3290 3 0 F J S 1 IE-05 

M c b U 

A l u m m u m S W 6 0 I 0 B ;oo 100 

C a l c i u m SVVKIOB -
Q i r o m i u m SVV6010B 1000 5 0 0 - 
I r o n SWhClOB " ~ w o I  W 

M j g n B i u D . sweoioB - 
Manganese SVVMIHB B40 - 420 51) ~ 2 5 "  ~ 

P D U s i u m S W W I O B 

A N A L Y T I C A L RESULTS 
(MW-201) 

l-'oivTal i ' jnnery (Lagoon Area) 

I'owrtdl, Vornionl 

M W - 2 m M W - 2 0 1 M>V-2Cn M W 2 1 ) 1 M W - 2 a i M W - 2 m M W - 2 0 1 

3 / 2 f . / : r r n 5 6 / 2 7 / 2 0 0 5 6 / 2 7 / 2 0 0 5 9 / 1 3 / 2 1 lOfi 9 / I S / 2 0 0 5 1 2 / 1 1 / 2 0 0 5 l / l B / 2 t X » . 

( L n f i U i T p d i i L ' n l i l i c r e d ) i F i l t e r r d ) I L n / i l t i r e d ) (F i l b - reJ i i L W i l l p t e d ) ( I n l i l l r r e d j 

10 99 - 1154 - 1.12 9 74 

7 13 7 9 5 "  ' 7 S 5 7 1 1 N A 7 IB ~ 7 1 ? 

414 3 5 7 1 2 5 7 1 2 548 0 N A 426 0 39t.O 

1 2 21 6 2 1 1 . 6 2 ( . N A 9 2 10 

2 W 0 14 0 14 S33 N A 0 10 0 20 

7 t o ] 5 n ; 15 02 bOSO N A 50 30 5 0 1 0 

-* •252 -1^7 N A •T60 •131 

\ T > < 10 \ 0 < 10 N A N D < 10 N A N n < 10 N E X 10 

N D < 2 0 N I  K 2 0 N A N D < 2 0 N A N D < 2 0 N E X 2 0 

\ T > < 2 0 2.9 N A N I  X 2 0 N A N n < 2 0 N D < 2 0 

12 N A 11 N A N D <  2 0 N D < 2 0 

4 0 5.3 N A 5.2 N A 2.1 1 7 

N D N D N A N D N A 15 N D 

N D N D N A N D N A N D N D 

3 7E-07 14E-06 N A 7.1E-07 ) B N A 2.8E-07 1 3 1 E - « J 

N D < 200 B  « N D < 2 0 0 N D < 2 0 0 N I  X 200 N D < 2 0 0 N I X 200 

60,000 67,7DD « 6 , 9 i n 63,400 6«, I0D 69,200 60,900 

N D < 10 1 6 1 N D < ]  0 N I  X 1 0 0 N E X 1 0 0 N D < 1 0 0 N I X 1 0 0 

2.795 " 1 J W 742 373 487 5.030 1 5 2 0 

9,280 t j x  a B,b70 10,100 10,100 9,780 9,490 

M  M ^,500 4 . M 0 3 5 7 0 4,220 3,250 1 5 5 0 

N D < 2 .W0 2,930 2;s20 3,070 2,770 3,900 2,900 

M W - 2 0 1 

7 / 1 1 / 2 0 0 6 

( L n n H r r e d ) 

9 fc l 

4116" 


473 0 


2 


0 3 


56 80 


N D < 10 

N D < 2 0 

N D < 2 0 

N D < 2 0 

2.2 

N D 

N D 

7.0E-0e I B 

N D < 200 

71,700 

N D < 1 0 0 

2.;w) 
10,100 

4 . a w 

3,040 

M W - I O l 

9 / 2 2 / 2 0 0 6 

( L n f i l t e r e d ) 

10 43 


7̂ 37 


5 0 ^ 0 


3 0 


5 40 


55 80 


-126 


N D < 10 

N E X 2 0 

N D < 2 0 

N D < 2 0 

2.2 

N D 

N D 

3.3E-08 JB 

N I X 200 

76,100 

N I X 1 0 0 

2.740 

9,980 

4 J 6 0 " 

3 J 8 0 

1 
M W - M l 

1 2 / 2 7 / 2 0 0 6 

i L n f i h r i e d l 

9 25 

7 4 6 

4 6 1 0 

9 0 

0 9 0 

49 40 

-61 

N D < 10 

N " D < 2 0 

N D * 2 0 

N D < 2 0 

4 2 

N D 

N D 

OOFHIO 

N D < 200 

5 2 J 0 0 

N D < 1 0 0 

116 

10,300 

N D < 1 5 0 

3,540 

M W - 2 0 1 

6 / 1 9 / 2 0 0 7 

(Ln f i l t , ' Tpd | 

10 21 

7 2 4 

475 0 

6 0 

0 1 0 

58 50 

144 

N D < 10 


N D < ' ^ 0 


N D < 2 0 


N D < 2 0 


4.9 

N A 


N A 


N A 


N A 


N A 


N D < 10 0 


N A 


N A 


3.080 

N A 

M W - 2 0 1 

h / 1 9 / 2 0 0 H 

( U n / i l l r r p d ] 

11122 

7 4 6 

432 

9 0 

1 0 

57 0 

-120 

N D * 10 

N D " < 2"O 

N D < 2 0 

N D < 2 0 

4 7 


N A 


N A 


N A 


N A 


N A 


N D < 1 0 0 


N A 


N A 


3,260 


N A 


S o d i u m S W M I D B : - - i50,000 125,000 26,400 ) 34 W  3 1 8 0 0 31,900 28,300 2 2 ^ 0 0 1 8 3 0 0 22,700 22,300 18,700 N A N A 

Z i w SW60111B - 5.000 2,500 M  X 20 N D < 20 N D < 2 0 ND<3no N E X 2 0 0 N D < 20 0 N I  X 2 0 0 N D < 2 n o N I  X 2 0 0 N D < 20 0 N D < 2 0 0 N D < 2 0 0 

Arseme SW7060A too 1 0 ~ ~ N E K 5 N D <  5 N D < 5 N I X S O T N E X 5 0 6 9 9 N I X 5 0 0 N D < 5 0 0 N E X 5 0 0 N D <  5 00 N D < 5 00 11.7 

C v u u d r E.T35 2 2D00 1000 - ~ N D < 10 M D < 10 M T K 10 M E K 10 N I  X 10 N D < 1 0 N E K 10 N D < 10 M D < 10 N D < 10 N A N A 

All ffSulB reported in minugrams f * t Lrn, unleiiotherwn* noted 
O n l y d e t e r t r d a n j i v l t l r r p o r t e d 

F ie ld pa ra mete rv ana l y w d u i u i g a n I n ' i f u T ro l l 9000 m u l r i - p a r a m r t e r m T n i t h 3 f l o w - t h r o o g h l e l l A l l g r o u n d v* 1̂ ' H o w r u r g i n | ( ar id SampE i r ^ M e t h o d s 

V O C S = Vo la t i l e O r g a n i f C o m p o u n d s 

b V O t i = S e r T U - V p l a h l e ( > g a n i c r o m F O u n d s 

V C E S = V m n o n l G m u n d Water Fn fo rcemen t S tanda rd 

P A L = PTT\'enl ive A c t i o n Ei^ 'e l 

N A ^ No t A n a l y w d 

N D = Nor te E>te.-ted d t i o i e d e t e r t i o n l im i t s 

L n d e r E u w d va lues t i c e e d one o r r r o r r G r o u n d W a t r r Q u a L t y s t a n d a r d 

A p p l i e d G e o S o l u K o n s , L L C 



TABLE 12. SUMMARY  O F G R O U N D WATER 
ANALYTICAL RESULTS 

(MW-202) 

Pownal Tannery (Lagoon Area) 
Pownal, Vermont 

Simple ID : MW-202 MW-202 MW-202 MW-202 MW-202 MW-202 MW-202 MW-202 MW-202 MW-202 

Sj r rp le Collertror D j te : 3/27/3(X)5 (1/28/2005 9/18/2005 12/13/2005 4/18/2006 7/11/2006 9/22/2006 12/28/2006 6/19/2007 6/19/2008 

A iu ry t r 
An.Iyt ical 

Method 

Ground Water Qu i l t t y SUndards 

Primary Serondary 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) (UniJiered) (Unfiltered) 

VGES PAL VGES PAL 

994 10 71 8 24 860 8 61 920 8 07 903 9 02 

F i iu l Field F j rameten 

pH (su) 

Specific Conductance (uS/cm) 

Field 

Field -: -
-

-
-

-
-

7 05 

424.6 

705 

505.2 

6 01 

4610 

717 

442 0 

715 

384.0 

4 t e  " 

NA 

566 

486.0 

7 31 

463 0 

6 47 

490.0 

719 

385 

TuTbidity (NTU) Field -
__ 

- - 5f i 31 0.8 3 2 1.0 17 00 0.9 

Dissolved Ox>(;er (mg/L) Field - - - 3 06 012 0.21 0.10 0 20 0 1  " 020 0.30 010 1 0 

Temper .h i reCn Field -
_ 
- - - 7 W 121)1 57.20 47.30 469 564 57 80 48.40 57 68 52 5 

Oxidation-Reduction Potenlial (mv) Field - - - - * i -97 -67 -122 -121 -89 •103 -65 -117 -109 

V O C  B 

Acetone SW8260B 700.0 ^ 0  0 - - N I  X 10 N D < ]  0 ND<10 N D < 1 0 ND< 10 ND<10 NEK 10 ND< 10 ND< 10 NEK 10 

Oilorobefuene 

133-Tnmethv Ibenzene 

5V%-82601J 

SWR260B 

100.0 

^ 0  0 

500 

175.0 - .__- 2.5 

N C K 3 0 "1 

N D < 2  0 

M I K 2  0 ' 

N D < 2 0 

N D < 2.0 ' 

N D < 2  0 

N I X 2  0 ' N D < 2 0 ^ 

N I  X  20 

NEK 2 0 

2.4 

N I K 2  0 

2.1 

ND<2.0 

NCK  2 0 

NEK 2 0 

N D < 2 0 

NCK 2 0 

1,2,4-TnmelhylbCTizene SW8260B 350.0 175 0 - N D < 2  0 N D < Z O N D < 2 0 N D < 2  0 N D < 2  0 N D < 2 0 ND< 20 N D < 2  0 N D < 2  0 N I  X 2 0 

1,2-Dichlo roberiTene SWB260B 6000 3000 " 2-2 ND< 3D N D < 2 0 N D < 2 0 N D < 2 0 ND< 2 0 ND< 2 0 NCK 2 0 ND<2.0 NEK 2.0 

SVOCs 

(None Detected) SW8270C Not Applicable 
• • 

ND N D ND N D N D N D N D N D NA NA 

Orgjnochlorine Pesticides 

(None Detected) " S W B O e i A fNot Applicable -
.. ND N D N D N D N D N D N D N D ~ ~ "NA NA 

t>imdn5 

Total 2,3.7,8-TCDD Equivalence 82<W 3.0E-05 I.IE-OS - 0OE*O0 0.0E*O0 6.6E-07 JB O.OE+00 0.0E»O0 8.7E-0e JBI 7 .9 t08 JB OOE+00 NA NA 

M e b  h 

Aluminum 

Calcium 

SW6010B 

sweoioB "_ ._—:— 200 100 ND<300 

65,500 

ND<200 

6S,200 

ND<200 

62,700 

ND< 200 

72300 

N [ X 2 0 0 

63.600 

ND<200 

70,900 

NEK 200 

69,400 

NCK 200 

77,000 

NA 

"NA 
NA 

NA 

Chromium swwnoB ^ 0  0 0 50.0 ND< 10 NLK 10 ND< 100 ND< 10 0 ND< 10.0 NEK 10 0 NCK 100 NCK 100 ND< 10 0 ND< 10.0 

Iron SW6010B " M O " "  " 150 5,380 5.430 13^00' 7.790" " i 8« 5.160 4.220 4,170 N A " NA 

Magnesium sweoioB - - - -- 9,660 10,000 11,000 10,000 9,390 9,790 9,360 11,100 NA NA 

Manganese SW6010B MO 420 50 25 i 3  M i 4  M *£Q0 4160 2.920 3310 i ;r7o 3A40 3,400 3.210 

Potassium SW6010B - - - 3,220 3,300 ND< 2,500 3,140 ND< 2.300 3,240 3,390 3,110 NA NA 

Sodium SWWIOB 3.TO,000 125,000 29,700 31,300 23,700 27,800 19,300 28,000 27,500 26.100 NA NA 

Zinc ' SW6010B 5,000 2,500 ND<20 ND< 20 ND< 20.0 ND< 200 ND<20 0 ND< 20.0 NEK 200 22.6 ND<20"(J NCK 200 

Arserue SWTOeOA 10.0  " " 1 0 16J 177 ' 17.4 19J 143 143 lOJ " 

Cyanide E335 2 200.0 100.0 N D < ] 0 ND< in ND< 10 ND< 10 NCK 10 ND< 10 ND< 10 NCK 10 NA NA 

AU results lepprled in miciDgraTTLS per lilei, unless nlherwi.sc nolcd 

Only delected analytes reported 

Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell All ground water samples collected by USEPA Region I Low Flow Purging and Sampling Methods 

VOCS " Volatile Organic C o m p o u n d s 

SVOCs •= Semi-Volatile Organic C o m p o u n d s 

VGES " Vermont Ground Water Enforcement Standard 

PAL  Preventive Action Level 

NA - N o t Analyzed 

N D = N o n e Delected above deteclion limit'i 

Underlined value? exceed one or more (Ground Water Quality s t andard 

Applied Geo Solutions, LLC 

http://nlherwi.sc


T A B L E 13. S U M M A R Y  O F G R O U N D W A T E R 


A N A L Y T I C A L R E S U L T S 


( M W - 2 0 3 ) 


P o w n a l T a n n e r y ( L a g o o n Area ) 


P o w n a l , V e r m o n t 


Sample ID: MW-203 MW-203 MlV-203 MW-203 

Sample Collection Date: 3/27/2005 6/28/2005 9/18/2005 12/14/2005 

An i f j t e 
Analytical 
Method 

Ground Water Qual i ty Standards 

Primary Secondary 

(Un filtered) (Unfiltered) (Unfiltered) (Unfiltered) 

VCES PAL VCES PAL 

799 Sh5 6 35 

R i u l Field Parameters 

pH (sul 

Specific Conductance (uS/cm) 

Field 

Field —^ •--] 
r__ Z .  _ 

t.74 

302 0 

656 

3818 

6.54 

407 0 

6.94 

317 0 

Tuitnditv (NTU) Field 0 7 8 2" 70 98 

Ehssolved Oxygen (mg/L) Field - - ~ - 9 33 436 340 390 
Temperature ("Q Field - - - - 725 11 64 57 50 45 t f l 

Oxidation-Reduction Potential (mv) Field - - - - 206 103 -3 235 

VOCs 

Acetone SW8260B 7000 350U ~ - ND< 10 NCK 10 ND< 10 NCK 10 
Chlorwbenzene 
1,33-Tri met fiy 1 benzene 

SW826(1B 
SW8260B 

mo 
3500 

500 
175.0 ,

-
-
-

NCK 20 
NEK 2.0 

ND< 2 0 
ND< 2 0 

ND< 2 
NEK 20 

N D < 2 0 
ND< 2.0 

1,2,4-Tri methvl benzene SW82611B 3500 1750 -  - NCK 2 0 ND< 3 0 N C K 2 0 NCK 20 
1,2-Dichloroben2ene SW8260B 6000 3000 - N D < 2 0 ND< 2 O" N t X 2  0 ND< 2 0 
SVOCs 

(None Detected) SW8270C Not Applicable - - ND N D N D ND 

Orgaaochlorine Pettiddes 

(None Detected) SW8081A rNot Applicable - N D N D N D N D 
Dioidns 

Total 2J,73-TCDD Equn^alence 8290 30E-(S 1 lE-05 -- - 1.3E-07 9.1E-0B 4.7E-08JB iBE-Oej 

Metals 

Alumini im SVVMIOB - - 1 200 100 530 ND< 200 ND< 200 ND<200 

Calcium SW6010B - 55,600 56.400 56,400 52,200 

Cl immium SW6010B '"lOOO 50.0 ~ _
^ 10.6 ND< 10 N I  K 10 0 NEK 10.0 

Iron " S W 6 6 I O B " - - 300 150 " 1J90 NCK 100 N f X l O O 143 

Magnesium SW6010B - - ~ 11.400 11,900 11,900 9350 
Manganese SW60I0B 840 420 ^ 50 _25 130 120 164 16.7 

Potassium 5W6010B - - - 4,500 2,800 3,060 3.060 
Sodium SW6010B - -

_
250,000 125,000 17.800 21,600 22,900 18,300 

Zinc SW6010B - - 5,000 3.500 NEK 20 NEK 20 N D < 2 0 0 NCK 20 0 
Arswiic SW7060A 10 0 1 0 - - NCK 5 NEK 5 N I  K 500 N I  K 5 00 
Cyanide E335 2 200 0 1000 ^ - NCK 10 ND< 10 ND< 10 N I  X 10 

A l l results reported m micrograms p<er liter, unless otherwise noied. 

Only deterted analyte? reported 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter wi i f i a flow-ttirough tel l Al l ground vi mples collected by USEPA Region I Low Flow Purging and Sampling Meltiods 
VOC-S - Volatile Organic Compounds 
SVOCs = Semi-Volatile Organ it Compounds 
VGES - Vermont Ground Water Enforvement Standard 
PAL - Preventive Action Level 
NA * Not Analyzed 
N D - None EVtecled above detection limits 
Underlir>ed values exceed one or more Ground Water Quality Standard 

MW-203 MW-203 MW-203 MW-203 MW-203 MW-203 

4/19/2006 

(LWihered) 

7 / l l / ?00 t , 

(Unliltert'dl 

9/22/SJ06 

(Unfiltered) 

13/38/:U0b 

(Unfiltered) 

6/19/3007 

(Unfilieredl 

6/19/30118 

(Unfiltered) 

6 8? 665 7 45 6 25 743 7.42 

694 

3140 

6

4 70 

46.3 

147 

' 

5.38

359.0 

2 

0 1  " 

53.6 

124 

N A 

3M 0 

To 
2 20 

57 00 

73 

707 

415 0 

37 

4 . « 

49 00 

161 

t.13 

l 3 8 U ' 

o'o 
0 70 

5720 

57 

6 76 

279 

5'7 

4 1 

52? 

108 

NCK 10 

NCK 2.0 
NCK 2.0 
N I X 2.0 

ND< 2.0 

NEK 10 

NCK 2.0 
NEK 20 
ND< 2.0 
ND< 2.0 

ND< 10 

NCK 3 0 

NCK 20 
NCK 20 
NCK 30 

ND< 10 

ND< 2 0 
NEK 2 0 

NEK 2 0 
NCK 2 0 

ND< 10 

ND< 3 0 
ND< 2 0 

ND< 2 0 
N D < 3 0 

ND< 10 

ND< 2.0 

N D < 2 0 
NEK 20 
ND< 2.0 

ND ND N D N D NA N A 

N D N D ~lsiD" ND< 0 0073 NA NA 

OOE-00 2JE-07 JBA (1.9E-08 JB O.OEHIO NA NA 

ND< 200 

53,700 

ND< 100 

NCK 100 

11,500 

, \D< 15 0 

NEK 2,500 

15,900 

ND< 20 0 

ND< 5 00 
NCK 10 

ND< 300 

57300 

ND< 10 0 

119 

11,400 

NEK 150 

2370 

19.400 

ND< 200 

N D < 5 00 
NEK 10 

NCK 200 

55300 

NCK 100 

ND<100 

10,400 

24.1 

2,940 

19300 
ND<20 0 

N C K 5 0 0 
NCK 10 

ND< 300 

73,400 

26.2 

ND<100 

13,200 

52.4 

J,630 

17300 

NCK 20.0 

NEK 5.00 
NEK 10 

N A 

NA 

ND< 10 0 

NA 

NA 

2 0 

N A 

NA 

ND< 20 0 
N D < 5 00 

NA 

NA 

NA 

NCK 100 

NA 

NA 

19.6 

NA 

NA 

ND< 20.0 

N D < 5 0 0 
NA 

A p p l i e d G e o S o l u t i o n s , L L C 
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ANALYTICAL RESULTS 
(MW-104U) 

Pownal Tannery (L^gtVJi Area) 


Pownal , Vermont 


S j m p i p n > M W - l M U * M W - 1 0 4 U M W . 1 0 4 U M W . 1 0 4 U M W - 1 0 4 U M W - I M U M W - 1 0 4 U M W - 1 0 4 U M W . 1 0 4 U M W - I M U M W - I M U 

1 3 / 1 4 / 2 0 0 5 S a m p l e C o l l e c t k n t D a t e : 3 / 2 7 / 2 0 0 5 6 / 2 H / 2 0 0 T 9 / 1 9 / 2 0 0 5 1 2 / 1 4 / 2 1 X K 4 / 1 9 / 3 0 0 6 7 /12 /21 )06 9 / 2 2 / 2 0 0 6 1 2 / 2 8 / 2 0 0 6 6 / 2 0 / 2 r t ) 7 6 / 1 9 / 2 0 0 8 

G r o u n d W a t e i Q u a l i t y S t a n d a r d i ( F i l t e ™ ) ) ( U n t i l l e r e d ) { U n f i l t e r e d I ( U n l i l l e r e d ) ( F U t e r r d ) ( U n l i l l e r e d ) ( U n l i l l e r e d ) ( U n / d l e r e d ) ( U n f i l i e i e d ) ( U n f i l t e r e d ) l U n f i l l e r e d , 
A n a l y H c a l 

A n a l y t e P r i m a r y S e c o n d a r y 
M e t h o d 

V G E S P A L V G E S P A L 

I n i t i a l D e p t f t - t o - W a t e t R e a d i n g (FT B T O C f 7 5 5 7.R0 5 73 5 6 7 6.01 5 97 4 OP 6 20 5 9 9 -F i i u l F i » l d P a i a m e t e r i 

6 90" " T-H (su) F i e l d .._-. hSO f ^ K 5 25 N A 1̂ 7 6.S0 N A 7 0 5 6 33 t o o ~ "- . --~—-Speci lu- C i m d u c t a n c F ( u S / c m ) F i e l d —^ 2 ^ ~ \ 7>*41 423 5 •K t90 329 0 N A , \5H0 3 5 0 0 3 4 0 0 " 3 0 1  0 364 0 333 
T u r b i d i l y ( N T U ) F i e l d 2 3 0 2 2 0 9 5 RO 2 D 0 N A 10 9 1 0 0 K 7 5 5 S 3 

D i s s o l v e d O x y g e n ( m g / L ) F i e l d - - 9.55 •J 55 3 8 5 2 0 0 OHO N A 1 2 0 0 1  " 0 6 0 0.50 0.60 3 2 

rp fT ipe ra tu re C  n F ie ld 5 51 5.S4 1 7 0 : i 6 0 43 4 7 3 0 N  A 4 5 2 5 7 2 59.ftO 47 60 55 3 0 5 1 8 

J x i d d l n m - R c J u c f i J T r \ H e n l i a l ( m i ) - ^ - : - - " 5 5 " .̂ .S 92 - W -12 N A " -24 51 13 -14 

V O C B 

A c r i o f * S W 8 2 6 0 B / W . O 3 5 0 0 N r K 10 N A N D < 1 0 N D < 10 N D < 10 N a , N D < 10 N D < 10 N D < 10 N D < 10 N A N A 

SWf l360B "Tooo 5 0 0 - - N C K 2.0 N A N F K 2 0 N D < 3 0 N D < 3 0 N A N D * 2 0 N D < 2 0 " N I X i n N D - ; 2 0 N A N A 

1 J 3 - T n m e 0 i y l b e n z e n e SW82bOB 350.0 1 7 5 0 - N C K 2 0 N A N D < 2 0 N D < 2 0 N n < 3 0 N A N r K 2 0 N D < 2 0 N D * 2 0 N D < 2 0 N A N A 

1 . 2 , 4 - T n r n r t l i y l b e i u » n e SWB260B 3 5 0 0 175.0 - ~ N C K 2 0 N A N D < 3 0 N D < 2 0 N D < 2 0 N A N I X 2 0 N D < 2 0 N D < 2 0 N D * 2 0 N A N A 
U - D K - W o r p b e n z e n e SWB2bOB 600(1 3 0 0 0 - N D < 3 0 N A N D < 2 0 N C V 3 0 N D < a . O N A N D < 2 0 N D * 3 0 N D * 2 0 N D * 2 0 N A N A -svoa _( N o n e De lec ted ) SWB37t)C N o l A p p l i c a b l e * J D N A N D N D N D N A N D N D N D N D N A " N A 

O r g a n o f t i h n i n e PeaHc idea L 
( N o n e De tec ted ) swsoeiA N D N A N D N D N D N A N D " ~ " N D N D N D N A N A N r t A p p l u r a b l e 
Dioriiw 

T o l a ! 2 J , 7 3 T C D D E^u.va len . -e B290 3 0E-05 l l E - O S 0.0E-K30 N A OOF.+00 9 5 E ' 0 e T B 4 21 -07 J N A OOF.'OO 9.0E-aB J B A OOE+OO 0 O E + W N A N A 

M e U h 

A l u m i n u m S W 6 0 1 0 B 2 i » lUO N I K 300 3 2 1 N D < 200 M l N D * XK1 N D < 2 0 0 322 N D * 300 N D * 2D0 N D * 20O N A N A 

C a l c i u m S W 6 0 1 0 B 56,500 55,100 58,100 56J I00 55,100 59,100 66,400 55,400 51,900 S 7 J 0 0 N  A N  A 

C t i r o m i v i m SWbOIOB 1 0 0 0 5 0 0 N I K 10 N D < 10 N D < IC N D < 1 0 0 N D < 10 0 N D < 1 0 0 N I X 10 0 N D * 10 0 N D < 10.0 N D * 1 0 0 N D * 1 0 0 N D < 10.0 

I r o n SWbOlOB 300 - I W 41D 1,320 497 3,460 I j b X i I J W ^ 6 0 0 1 , M 0 845 ^ 2 5 0 N A N A -M a g n e s n i m SVVMnOB 10,500 I 0 > 0 0 10,000 9,540 l , T I O 9 j  m 10,900 9,»70 9,530 9,680 N A N A 

M a n g a n e s e SWfeOlOB 840 - 421) - ,50 - 25 - t 2 4 513 V 5  0 3.160 9 *4 m 1,130 S6? 126 L 0 7 0 9  M 784 

P o t a i s i u m S W 6 0 1 0 B N I X 2,S00 N D < 2.500 N D < 1 5 0 0 N [>< 2,500 N D * 2.500 N I X 2,500 N I X 2„500 N D * 2..500 N D < Z 5 0 0 N I X 2 J 0 0 N A N A - - 115.000 16,200 13,900 S o d m m 5 W 6 0 1 0 B - 250.000 15,900 15,600 21,500 21.7D0 1 5 J 0 O 20,100 19,900 15,900 N  A N  A 

7 .w t SWf)O10B - - 5,000 2,500 N E K 30 20.4 7 2 2 N D < 3 0 0 N D < 3 D 0 N D < 2 0 0 N D < 2 0 0 N D * 20 0 N D * 20 0 3 5 J N I X 20 0 N D < 2 0 0-A r s e n i i S W 7 0 6 0 A 1 0 0 1.0 N D < 5 N D < 5 N D < 5 N D < 5 0 0 N D < 5 0 n N D < 5 00 1 ? 6 6 ^ N D * 5 00 N I X 51)0 N D * 5 00 

C v a n i d e E 3 3 6 2 200 0 100 0 .... -___ "" "- 11 N A " N D < lO" N D < 10 N D < i n N D < 10 N I X 10 N D < 1 C N"D<"I6" N D * 1 0 N A " " N A " 

Nci 
All results rcfxirled in micrograms prr Ii liter, unless crtherwise noted 
Only delfvled arulyte^ reported 

Field parameters analysed usinj; an Insilu Trtiil 9000 muIli-parameter mr ln with a llo All ground water samples collected by- USF.PA Region I Low Flow Purging and Jjampling Methods 
VOCS - Volatile Organic- Comjxiunds 
SVOCs - Semi-Volatilr Organic Compounds 
VCFS = Vermont Ground Water Enforcemeni Standjrd 

PAL - Prevetihve Ailicm Lne\ 
NA • Not Analyzed 
ND - None Detected at>ovr drteiliLtn limits 
UnderlineJ VA/UCS exceed one or wnre CrourJ Walfi Qtiabt}- Standard 
* Result; of unfiltered and filleted wmplesd't MW-IIHU suggest Mrnplelables were > tched - filtered metal corventraHoas should t>ol he greaier than unfiltered coruTntral 

A p p l i e d GeoSolut ions, L L C 
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T A B L E 15. S U M . M A R Y O F G R O U N D W A T E R 


A N A L Y T I C A L R E S U L T S 


( M W - L - 1 ) 


P o w n a l T a r i n c r j ' ( L a g n o n A r e a ) 

P o w n a l , V c r r n o n t 

Sample ID: M W - l  ̂  MW-L-* MVV-L-l M W - H MW-L-4 

Sample Cell lection Dale: ,1/27/2005 6/28/2005 9/18/2005 12/15/2005 12/1S/2005 

Ground Waler Quality Standard* (Unfiltered) (Unfiltered) (UnfillereJ) (Unfiltered) (Filtered) 
Analytical 

Analyte Primary Secondary 
Method 

VCES PAL VGES PAL 

IniKal Deplh-te-Waler Reading (FT BTOQ 1925 19 57 1784 -
Rnal Field Parameters 

pFUsu, " " Field -. -_ ~ 6.53 6 57 ^ 6 82 NA --.— 
• ^ • 

'ipeaftc Condurtance tuS/tml ' Fwid "3500 4 M 0 2R10 NA -
Turbiditv (NTU) Field 0 4 OS i  l 1200 NA 

Dissolved iXvgen (mg/Ll Field 615 .512 220 530 NA - -:— _ - 
Temperature (*o Field 829 12.95 " 59 20 " 4170 NA 

Oiidation-Reduction Potential (mv) Field 186 89 12 186 NA 

VOCi 

Acetone SW8260B 7C10 0 .1.500 N D * 10 ND< 10 N I X 10 ND<10 NA 
SWe260B lOOO MO —7 :-- ND< 10 ND< 2 0 N l > * 2 0 N D < 2 0 NA 

1 ..1,5-Tn meth V1 benzene SW826bB 1500 175 0 N D < 2 n N D < 2 0 ND<2.0 ND< 10 NA 
1.2,4-Trimethylbenzene 5W83MB 350 0 1750 ND<2.0 ND< 20 N D < 2 0 ND< 2 [I NA 
1,2-Dirhlorobenzene svvezeoB 600 0 3O00 - ND< 2 0 ND<2 0 N T K 2 0 N D * 20 NA -
SVOCs 
(None Detected) 5W8270C Not Appl icable - ND ND ND ND NA J — 

-OrganochlorinePettiddes 
(None Detected) SW8081A I ND ND ND ND NA 

Dioxin* Not Applicable 
Total 2,3,7,*I.TCDD Eijuivalence 8290 3 0E-05 l.lE-05 OOEiOO 4.9E-08 3 . 1 S r W ) D OOEHW NA - ~ 
Metals 
Alummum SW6010B 300 100 ND<200 ND< 200 N D * 200 ND< 200 ND*200 

Calcium SW6010B 56,500 60,000 58,200 51300 52,200 

Oiromium SW6010B 1000 500 ND* 10 ND< 10 N D * 100 ND< 10 0 ND<10 0 -
Iron SWbOlOB TOO 150 ND* 100 ND<100 N D * 100 400 ND<100 -
Magnesium SW6010B 12,000 13,1 W 12.900 10,700 10,900 

Manganese SW6010B MO 420 50 25 ND< 15~ " ~ ND<15 ND<15 443 N D * 15 

SW6010B l _ 3,010 3,310 3,170 ND< 2300 ND* 2,-500 -
Sodium SW6OI0B 250,000 135,000 23,700 23,500 23,800 19,600 19,900 

Zinc SW6010B .VOOO 2,500 ND< 20 ND< 2D ND<20 0 ND< 20 0 ND< 20 0 
Arseiuc SW7060A 10.0 - 1 0 ND<5 N D * 5 ND< 5 00 ND<5 00 ND< 5 00 
Cyamde E.T3S2 2000 1000 - ND<10 ND< 10 ND< 10 ND<10 ND<10 -
Notes 
All results reported in murograms per liter, unless otherwise noted. 
Only deterted analyte^ reported 
Field parameters anal v « d using an Insitu Troll 9000 mu I ti-para meter meter i^nth a llow-ttuxiugh cell All gif und v Iter samples collected by USFPA Region 1 Low Flow Purging and Sampling Methods. 
VOCS = Vclable Organic Compounds 

SVOCs = Serai-Volable Organtc Compounds 
VCES - Vermtnt Ground Water En/orcemenl Standard 
PAL = Pre\'ent]ve Action Level 
NA = Not Analyzed 
ND = None Deterted above deterhcm limits 
Underlined values cweed one or more Ground Water l^jalitj Standdrd 

MW-L-4 MW-L-* MW-U4 MW-L-1 MW-L-1 MW-L-4 

4/19/2006 

lUnfiltered) 

7/I2/20O6 

(Unfiltered) 

0/22/2006 

(Unliltered) 

12/28/2006 

(Un/iltcred) 

6/20/20117 

[Un/illneJ) 

6/19/2008 

(Un/iltered) 

1325 1819 18 5H 17 72 IS 76 18 28 

630 

M I O 

9 

490 

.50 7 

78 

6 05 

4C10 

1 

0 1  " 

59 3 

113 

NA 

:W5!» 

3 0 

2fl() 

5P70 

m 

6 82 

347 0 

5.5 

2 70 

48 00 

129 

3.17 _

M I O 

03 

4.10 

54 00 

54 

^ 6 r7 

300 

94 

39 

55 8 

73 

ND<10 
N D *  2 0 
ND< 2.0 
ND<2 0 
NEX 20 

NFK 10 
N D * 2 0 

N D *  2 0 
ND* 10 
ND< 2 0 

ND<10 
ND<2 0 
N D < 1 0 
ND< 10 
N D * 2  0 

ND<10 
N D * 2 0 
N D * 2  0 
N D * 2  0 
ND< 20 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

ND ND ND ND NA NA 

ND ND ND ND NA NA 

OOEtOO 3.0E-07 JBA OOE+OO OOEtOO NA NA 

ND* 200 

54,000 

N D * 100 

134 

11,700 

ND< 150 

2.S90 

16,500 
ND< 200 
N I X 500 
ND<10 

^

ND<200 
59,900 

N D * 100 

NEK lOO 

12,300 

15.7 

2,900 

18,900 
NE>* 20 0 

 ND* 5.00 
ND<10 

ND<200 
57^00 

ND< 10 0 

N D * 100 

11,600 

ND<15 

2,910 

20,200 
ND< 200 
ND*5nO 
ND*10 

ND<200 
60,000 

ND* 10 0 

ND*10P 

12,900 

ND< 15 

2.6«0 

20,200 
ND<20 0 
ND<5 00 
ND<10 

NA 
NA 

12.4 

NA 

NA 

292 

NA 

NA 
N I X 200 
ND< 5 00 

NA 

NA 
NA 

N D * 100 

NA 

NA 
104 

NA 

NA 
N D * 2 0 0 
ND< 5 00 

NA 

Applied GeoSolutions, LLC 



TABLE 16. SUMMARY OF GROUND WATER 
ANALYTICAL RESULTS 

(MW-107R) 

Pownal Tannery (Lagoon Area) 
Pownal, Vermont 

Sample ID : MW-lt77R MW-107R MW-107R MW-107R MW-IOTR MW-107R MW-1(T7R MW-107R MW-107R MW-I07R 

Simple Collection Date: 3/28/2005 6/28/2005 9/18/2005 12/15/20a5 4/19/2006 7/12/2a>6 9/22/2006 12/28/2006 6/20/2007 6/20/2008 

Arulyte 
Analytical 

MrthtHi 

CrDund Water Qual i ty SUnduds 

Primary Secondary 

(Unlillered) (Unfiltered) (Unlillered) (Unfillen-d) (Un/iJIerrd) (Unfiltered) (Uniiltered) (Unliitered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

IniHal Deptfi-to-Water Reading (FT B T O Q 5 27 5.78 3 27 3.64 3 24 444 2.55 4 67 4 61 

F i i u l Field Parameten 

pH (5U) 

Specific Conductar>ce (uS/cm) 

Field 

Field 
. .̂ __ • - - ]  — -

-
7.26 

1174 0 

714

1624 0 

1 7 59 

1516.0 

7 69 

NA 

7 25 

607 0 

6.64 

669 0 

6 89 

U396 

7.51 

843 

5 20 

784 

725 

120P 

Turbidily (NTU) Field - 1 9 6.3 32 6.5 4 2 76 9 9 1.4 0.7 

Dissolved Oxygen (mg/L) Field - - - - 4 15 0.40 550 190 160 0 1   1.80 050 0.40 1.6 

Temperature {'c\ Field - - - - 571 22 95 bBW 38.20 53 0 61.3 61 30 46.30 56 40 580 

Ox 1 da h on-Reduction Potertial (mv) Field - - - - -13 -46 - i  ̂  23 -22 -6 0 44 -30 -81 

VOCs 

Acetone SW8260B 7000 3500 - - NCK 10 ND< 10 NCK 10 N D < 1 0 ND< 10 ND< 10 NCK 10 NCK 10 NA N A 

Chlorobenzene SW8260B 100.0 50.0 - - NCK 20 NCK 20 NCK 2 0 NCK 2.0 NCK 2 0 N D < 2 0 N C K 2 0 NCK 20 NA N A 

1,33-Trimeth V Ibenzene SW8260B 3500 1750 - - NCK 2.0 NCK 20 NCK 2 0 N I X 2  0 NCK 2 0 N D < 2 D NCK 2.0 NCK 2 0 NA N A 

1,2,4-Trin>ethV Ibenzene 

1,2- Die hlo robe nzene 

SVV8260B 

SW8260B 

350.0 

6000" 

175.0 

"300 0 - :: :  NCK 2 0 

NCK 20 

N D < 2  0 

NEX 20 

NCK 2.0 

N D < 2 0 

N r X 2 . 0 

NCK 20 

NCK 2 0 

NCK 20 
N D < 2 0 
ND<2.0 

NCK 2 0 

NCK 2 0 

ND<2.0 

NCK 2.0 

NA 

NA 
N A 
NA 

S V O C  B 

Bis(2-ertiy Ihexy Ophthala te SW8270C 6 0 30 - - N D ND 16 ND N D N D N D N D NA NA 

OTKJnochliiriiie Pestirides 

(None Detected) SW8081A Not Applicable - - ND ND N D N D N D ND N D ND NA N A 

D i o r i t u 

Tolal 23,73-TCDD Equivalence 8290 ~ 3 0 E ^  " 1 lE-05 „ 0.0E*00 OOE-00 SJE-OSJB 4-2E-08] 2.6E-0B ) 2.0E-07 JBA 2.9E-07 JB OOE-'OO NA NA 

Metah —
Aluminum SW6(nOB 

_ ______ 2̂00 ~ 1 0 0  ~ 232 NCK 200 N [  K 200 NCK 200 ND< 300 ND<300 NCK 200 NCK 200 NA NA 

Calcium SW6010B - - 196,000 337,000 342,000 "157,000 ' 133,000 141,000 333,000 191,000" NA N A 

Chromium __SW6O10B 1000 50.0 NCK 10 NCK 10 NCK 10 0 NCK 100 NCK 10 0 NCK 100 N I  K 100 ND< 10.0 NCK 100 ND< 10.0 

Iron SW6O10B 300 " 150" "" 854 730 253 209 295" 897 " NA N A 

Magnesium SW6010B - - - 35,100 59,900 62,300 26,700 25,100 25,400 57,500 34,400 NA N A 

Manganese SW6010B 840 420 50 25 «  1 LOW 1.140 497 410 437 LQ60 619 550 i x m 
SW6O10B - ~ N D < 2 3 0 0 NCK 2300 NCK 2.500 NCK 2,500 ND< 2,500 ND< 2,500 NCK 2,500 N D < 2 5 0 0 NA N A 

Sodium SW6010B - - 250,000 125,000 8,780 14,300 15,000 6,970 5,720 6,230 13,800 8,430 NA NA 

Zinc SW6O10B ~ - 5,000 2,500 24.8 NCK 20 NCK 20.0 ND< 200 NCK 20 0 ND< 20.0 NCK 200 NCK 20 0 NCK 200 ND< 20.0 

Arsenic SW70hOA 10 0 10 — ̂ - L52 NCK 5 00 ND< 5.00 5JB 634 N I  K 500 N t K b O O NCK 5.00 1L7 

Cvanide E335.2 2000 1 0 0 0  ̂  ND< 10 ND< 10 NCK 10 NCK 10 ND<10 "N"D< UI " " N D < 10 NCK 10 NA N A 

Al l results reported m microgranu •r liter, unless otherwise noted 
Only detected analytes reported 

Field parameters analyzed using an ln.sitij Tnil l 9000 mulh-paranwter meter with a flow-through cell. Ai l ground v •r samples collected by USEPA Region I Low Flow Purging and Samplmg Methods 

VOCS " Volatile Organic Compounds 

SVOCs " Semi-Volatile Organic Compound* 

VGES •= Vermont Ground Water Fjiforcemenl Standard 

PAL  Preventive Action Le\el 

NA " Not Ana lywd 

N D • None Detected above detection limits 

Underlined values enceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 
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TABLE 17. SUMMARY OE GROUND WATER 
ANALYTICAL RESULTS 

(MW-107U) 

P o w n a l T a n n e r y ( L a g o o n A r e a ) 

P o w n a l , V e r m o n t 

Sample ID: MW-107U MW-107U MW-107U MW-107U 

ISampIe Collection Date: 3/28/2005 6/28/2005 9/18/3005 12/14/3005 

Ground Water Quali ty Standards (Unfiltered) (Uniiltered) (Unlillered) (Unfiltered) 
\nalyt ical

Analyte Primary Secondary
Method 

VGES PAL VCES PAL 

| ln i t ia l Depth-to-Watei Reading (FT B T O Q 1719 1760 15 89 

H i u  l Field Parameten 

pHisu) Field 6 75 579 677_ ' J ^ 1 
Specdic Conductance (uS/cm) Field 1— .536 2 558 0 " 474 0 " 

Turbidity (NTU) Field 0 6 54 23 

0.2' " 


Dissolved Onygen (mg/L) Field 397 020 0 20 0 30 


Temperature (*r) - - - 

" ^_ __"_-"" 4046 

Field 5 37 1428 64 70 49.40 

Oxidation-Reduction Potential (mv) Field 
- - - - 197 -V8 -28 155 

voc» 
Acetone SW8260B 700 0 3500 ND< 10 ND< 10 NCK 10 ND< 10 _ -Chlorobenzene SW82H1B 100.0 50.0 ND<2.0 ND< 2.0 N D < 2 0 2.1- ___SW8260B .3500 175.0 N f  K 2.0 NCK 20 ND< 2.0 ND<2.0 
1.2,4-Tnmethylbenzene SW82(TOB 350.0 175.0 ND< 2 0 NCK 20 N D < 2 0 NCK 2 0 
1,2 •DichI orobenzene SW8260B 600.0 3000 - - N D < 3 0 NCK 2 0 N D < 2 D N D < 2 0 

SVOCs 

Bis(2-elhy Ihexy 1) phlh^lale ';WS270C 6.0 3.0  N D N D N D N D 

Organochlorine Pesticides 
(None Delected) •iWSOSlA Not Applicable N D N D N D N D 

Dioxins 

Total 2,3,7,8-TCDD Equivalence 8290 3 0E-n5" 1 lE-05 _ OOE+00 OOE-OO 2.7E-08JB OOE+00 

Metals -
AJuminum SW6010B 200 100 ND<200 ND<200 ND<:oo ND<200 

Calcium SV%'6010B - - 82300 83,600 79,900 89,900 

Qi romium - _ SW6010B 100.0 500 ND<10 NEK 10 NCK 100 NCK 100 

Iron SW6010B 300 - 150 - ND<100 1100 2.830 ND< 100-MagT>esium SW6010B 11,500 11,000 10,900 12,900 

Manganese SW6010B 840 420 50 25 519 4,790 SJOOO 3L620 

Potassium SW6010B 2,810 3,270 3,110 ND< 2,500 

jSodium SW6010B 250,000 125,000 TSfiOO 26>00 25,100 18,100 
- ~ - 

Zinc SW6010B 5,000 2J00 25.3 ND<20 NCK 200 NCK 20.0 

Aisenic SW7060A 10 0 10 NCK 5 NCK 5 NCK 500 NCK 500 -
Mercurv >W7470A 2.0 0 5 NCK 0 200 ND< 0.200 ^fCK 0 200 MEKOZOO 

Cyanide E335Z 2000 100.0 10 NCK 10 NCK 10 ND< 10-
Notes. 

Al l results reported in microgram!; per liter, unless ort ierwiw noted 

Only detected analytes reported 

Field parameters analyzed using an Insitu Troll 9000 multi-parameter me v i l l i a flow-through cell Al l gro •r samples collected by USEPA Region I Low Flow Purging and Sampling Methods 

VOCS = Volatile Organic Compounds 

SVOCs - Semi-Volahle Organic Compounds 

VGES = Vermont Ground Water fui/orcement Standard 

PAL ^ Preventive Acticn Lpvel 

NA • Nol Anafyied 

ND - None Detected above detection limits 

Underlined values enceed one nr more Ground Water Qualify Standard 

MW-IOTU MW-107U MW-107U MW-HJ7U MW-107U MW-107U 

4/14/2006 7/12/2006 9/23/2006 12/38/2006 6/20/3007 6/30/2008 

(Unfiltered) (Unfiltered) (Unlillered) (Unfiltered) (Unfiltered 1 (Uniiltered) 

16 05 15 90 16 51 15 24 16 74 1660 

6 28 5  6 - NA 677 325 658 

449 0 " 69 0 522 0 36tt.O 437 0 371 
1 " 3 05 3 7 33 02 

160 0 1 " 0.90 0.50 0 40 22 

53 3 60.8 64 50 49 90 60.00 52.9 

81 144 80 177 31 51 

ND-  ̂ 10 NCK 10 NCK 10 ND< 10 NA NA 

ND'^ZO N D < Z O ND< 2.0 N D < 2 0 N A NA 

\ D « : 2 0 \ I X 2 D .NCK 2 0 NCK 2 0 NA NA 

ND-r 2.0 ND< 3 0 NCK 20 ND< 2 0 NA NA 

Nil's: 2.0 ND< 2 0 NCK 20 NCK 2.0 N A NA 

ND " ~ r ^ D ~ ND ND NA NA 

ND N D N D N D NA NA 

OOE+00 4.5E-0e JBA 3.1E-05 JB O.OE+00 NA NA 

NCK 200 ND<200 NCK 200 ND<200 N A NA 

79,B00 83,000 85,400 69,300 NA NA 

NCK 100 ND< 10.0 NEK 10.0 NCK 10.0 ND< 10 0 ND< 10.0 

143 127 528 NCK 100 NA NA 

12,600 12,200 12,600 11,500 NA N A 

590 1,390 3,620 359 2^90 « 4 

ND< 2,500 1590 2,730 ND< 2,500 N A NA 

16,900 14,100 15.500 11,300 NA NA 

NCK 20.0 NCK 20 0 N D < 2 0 0 NCK 20 0 NCK 20.0 NCK 200 

N C K 3 0 0 ND< 5 00 NCK 500 NCK 5.00 NEK 500 NCK 5.00 

N'D< 0 200 N'D< 0 200 ND<0200 D.2J5 NA NA 

NCK 10 N D < 1 0 ND< 10 NCK 10 NA NA 

Applied GeoSoluHons, LLC 
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TABLE IB. SUMMARY OF GROUND WATER 
ANALYTICAL RESULTS 

(MW-L-10) 

PoviTial Tannery (Lagoon Aiea) 
Pownal, Vermont 

Samplr lD: MW-L-10 MW-HO MW-L-10 MW-L-10 MW-L-10 MW-L-10 MW-L-IO 

Sampir Collecfion Date 3/291^2005 h/29/3n05 9/19/300S 9/19/200^ 12/15/1005 4/19/2006. 7/12/200b 

Analyte 
AnalyriMl 

Method 

Citiund Water Quality Standard* 

E^ouiy 

VCES PAL 

Secondary 

VGES PAL 

(Untiitered) (L'nfillered) (L'nfillered) (Filtered) (Unfiltered) (Unfiltered) (Unfiltered) 

Initial Deptfi-lo-WaleT Reading (FT BTOC) 9 76 109fi - 773 840 815 

PH(5U) 

Specific Conductance (uS/tm) 

lurb id i fv fNlU) 

Dissolved 0»ygen (mg/L) 

iempe»ature('a 

Field 

Field 

Field 

Field 

Field 

-
-": 

_ 
-

- I— 

— I 

—Z— 

698 "

25a .2 

77 

R.90 

5.10 

 "  " bf i l 

7120 

100 

440 

1918 

710 

dObO 

164 

290 

63 40 

\  A 

NA 

NA 

NA 

N"A 

716 

NA 

10.0 

360 

41.90 

"6""M 

7880 

10 

5.30 

5*3 

(..30 

NA 

7 

n i 
587 

hield -
173 74 -28 NA 1^1 97 104 

VOCi 

Are tone SW8260B 700.0 .350.0 - - NEK 10 NEK 10 ND< 10 NA ND< 10 N [ K 1  0 NEK 10 

Chloroben/ene SW82b0B "lOOO" 500 - NEK 2 0 N [ K 20 ND<2 0 NA N I X 20 NLK 20 ND< : 0 

1,3,5-Trimethyl benzene SWa260B 3a00 175 0 " NEK 20 ND< 20 N D < 2 0 NA N T K 2  0 N D < 2 0 N I  K 2 0 

SW8360B 350.0 l'75fl . ._ NEK 2.0 NEK 20 ND-;2 0 NA NEK 2 0 NEK 20 NCK 20 

SW8260B 6000 .VK10 - - N D < 2 0 NEK 2.0 ND< 2 0 NA ND< 20 NEK 20 N D < 2 0 

SVOC* 
Bis{2-e iti V1 hexv 1) ph Hula te SWa270C 60 3.0 - ND ND ND NA ND ND ND 

Heptachlor SWBOeiA 04 onwt - M  ) ND 01094 NA ND ND Oins 
Dimin t -  -Total 2^.7,8-TCDD Fj^uivalence R290 J.OE-Ob UE-(6 OOE+W O.OE+00 7.4E477 JBI NA liE-Ob iT i -c r? ] 3.41«6 JBA 

Mfta l* 

Alummum SW6010B - 200 IW NEK 200 NLK 2M 233 ND< 200 N I K 200 NEK 200 NCK 200 

Calcium SW6010B 56,400 a3,40D 66vS0D 77J00 154,000 121,000 123,000 

Chromium SW6010B 1000 500 NEK 10 ND<10 ND< 10 0 ND< 100 NCK 100 NEK 100 NEK 100 

Irrni C.W6010B - 300 b̂O 103 m ^ ND< 100 M  X 100 ND< 100 102 

Magnesium SW6O10B 14J00 20,600 15,300 18,400 47,000 36,200 31,700 

Manganese SW6010B fUO """^Xl 50 25 NEK 15 " 4 8  2 638 N I K ISO 

Potassium SW6010B ND< 2,500 NEK 2,500 ND< 2,500 ND< 2",500 NEK 2,500 N E K X 5 0  0 " NEK2,5W 

5odium 'swtOlOB 250,000^ "72:^";ooo" 8,640 20,700" 22,300 23,700 61,900 39,000 18,100 

Zinc SW6mOB 5.000 2„wb NEX 20 ' N I K 30 N U f l O O " "  " " N D < 2 0  0 ND< 20 0 " N E  K 200 ND<"20 0 

Arsenn' "SW7060A 100 10 ND< 5 \ D  < ,5 \ D <  5 0(1 \ D <  5 0 NLK 500 " NEK 500 " N D < 5 0  0 

t-Vb 2 2000 
"inop 

'"ND<"ib NEK 10 "Nb< 10 " ND<10" " N"EK 10 " N D < I  O " NEK io 

All re^iills reported in mitrogranis per liter, unless othern'ise noted 

Oi\ly deterted analvles reported 

Field parameters analysed using an Insitu I roll "OOO multi-parameter mel pvith a flow-through cell All ground wat mples rollerted bv UStPA Region I Inw Flow Purging aral Sampling Methods 

VOCS ' Volatile Organic Comfiound.-, 
SVOCs " Semi-Volatile Organic Compounds 

VCES * Vermont Ground Water ttifntremenl Standard 
PAL • Preventive Action Level 

NA • Nol Analyzed 
ND  None Detected above detei'tion limits 

Underlined values exceed one or more Ground Water Quality Standard 

MW-HO MW-L-IO MW-L-10 M W - H O 

9 /23 /mv , 12/28/2006 6/20/2(107 6/20/3008 

(Unfiltered) (Unfiltered) (L'nfillered) (L'nfiltered) 

9 53 832 890 902 

684 709 694 

703 0 6620 NA 643 

100 76 0 5 100 

1.80 340 090 i"8 
5940 49 40 57 20 57.7 

10 146 19 73 

ND<10 \ D < 1 0 NA NA 
ND< 2.0 ND<2 0 NA ' NA 
NEK 2 0 N D < 2 0 NA NA 
ND<2 0 N E K 2 0 NA NA 
ND< 2 0 ~l ND<"2 0 NA NA 

ND ND NA NA 

ND ND NA NA 

6.1E-O0 )BI OOKMXI NA NA 

ND<200 NA NA 

IKflOO 131,000 NA NA 
ND<100 ND< 100 NCK 100 NLK lOO 

m 

146 NA NA 


273)0 33,400 NA NA 


^ 8 2 7 " " 8L? as M7 

N I X 3,30n KU< 2,5ai NA NA 

29300 

m 

ISAM) NA NA 
ND<20""0""~ N I K 20 O" ND< 200 N I X 20 0 
ND< S.PO ND< 5 00 NLK 5 00 NEK SJXl 
ND< 10 NLK 10 NA NA 

A p p l i e d GeoSo lu t ions , L L C 



TABLE 19. SUMMARY OF GROUND WATER 
ANALYTICAL RESULTS 

(MW-L-11) 

POWIMI Tannery (Lagoon Area) 

Pownal, Vermont 


—1 
Sample ID: MW-L -n MW-L-11 MW-L-n MW-L-11 

Sample CoJlrrtiun Date: 3/29/2005 6/29/3X15 9/19/2005 12/15/20as 

Analyle 
Analytical 
Method 

Ground Wafer Quality Startdards 

Primdry Secondary 

(L'nfillervd) (L'nhltered) iLnhliered) i Uniiltered) 

VGES PAL VGES PAL 

Ini l ia l Depth-to-Water Reading (FT B r O  Q 7 75 8 85 5 64 

Final Field ParamHen 

pH (su) Field - 664 6 74 505 6.89 
Specific Tondurtance (uS/rm) 

rurtndil^' (NTLT 
Field 

Field ^ - :
_ 
-

_ _ 
- ^ 263 3 

^  2 

331 0 

90 

NA 

70 

318.0 

62 0 

Dissolved Onvgi-n (mg/L) Field  10 70 6 70 550 8 30 
Temperatuie ('O Field _ _ _ 

-
_ 470 1179 6016 4710 

Oxidation-Keduction Potential (mv) Field -
_ 
- -

_ 
- 216 109 -94 216 

VOCs 

Atetone SWe260B 700 0 ""350 0 - NCK 10 ND-: 10 ND< 10 ND< 10 

Oiloromethane swea*B 30 0 1?0 - - NO* =;o ND< 5 0 NCK 50 NCK 50 
Chlorobenzene SW6260B 1000 ""500 - - N D < 2 0 ND< 20 N D < 2 0 NEK 2 0 
], 3,3- TriJTM' Ih V1 bi-nzene SW8260B 

5W8260B 
350 0 
.150 0 

175 0 
175 0 :- —'-:— N D < 2 0 

N D < 2 0 
NEK 20 
ND< 20 

ND<2 0 
NEK 20 

NEK 2.0 
NEK 20 

SWe260B 6000 3000 - ^ NCK 20 ND< 20 NEK 20 NEK 20 
SVOCs 

Bis[2-ethv ]he»vl)phtha late SW8270C 60 30 - ND ND ND NEK 12 

HeptactJi'r SW8081A 04 0088 - - ND ND ND ND 
D i o n i u 

Tolal 2J,7,8-TCDD tquivalencv 8290 3 0E-a5 1 lb-05 - 2.8E~08 O.OEHM 6.6E-08 fB OOE+00 

Meta l ! _ 
Aluminum 

Ca)cium 
SW6010B 
SW6mOB _ -. 200 

-
100 

-
NCK 200 

48,500 

ND< 2D0 
49,700 

ND<200 
55,000 

ND<200 
56,000 

Chfomium SW6CnOB " 100 0 500 - ND< 10 ND< 10 NEK 100 ND< 10.0 
Iron SW6O10B - - 300 150 325 129 NCK 100 m 
Magnesium SW6010B - - - - 10,200 10,100 11,100 10,500 
Manganese 5W6010B MO 420 50 25 16.4 NCK 15 NEK 15.0 N D < 1 5 0 
Potassium SW6010B - 3,550 3,930 4,300 3,530 
Sodium STA'6010B - 250,000 _125,000 17,300 16,800 ZZ,5M 18,100 
Zinc 5W6mOB -

_ 
- 5,000 2,500 ND<20 ND<20 ND<20.0 NCK 20 0 

Arsenic SW7D60A 10 0 1 0 - ND<S NEK 5 N D < 5 00 NEK 5 00 
Cyanide E335 2 200.0 100.0 - _- NLK 10 ND< 10 NCK 10 NLK 10 

All results reported in mkrograins per liter, unless otherwise rwtted 
Only delected anaUles reported. 

Field parameters analyzed using an Irwilu (foi l 9000 multi-parameter meter with a Oow-through cell All ground v. ollected tiy L'SEPA Region I Low Flow Purging and Sampling Methods 
VOCS = Volatile Organic Compounds 
SVOCs = Semj-VolatiJe OrjianH: Compounds 
VCbS - Vermont Ground Water En/orien>ent Standard 
PAL = Preventiw Action Le\el 

NA = Not Analyi:ed 
ND = Nor t Detected above detection limits 
Uixlerlirwd values exceed one or more Ground Water Quality Standard 

MW-L-I1 

13/15/2005 

(Filtered) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NLK 200 
55,900 

NCK 10 0 

ND< 100 

10,400 

NCK 150 

3,510 

lafioa 
ND<20 0 

NCK500 
NCK 10 

MW-L-11 

4/19/2006 

(Unlillered) 

6 40 

672 

2860 

9 

780 

48 0 

139 

ND-; 10 

NCK 50 

NCK 20 
NCK 2 0 
NLK 2 0 
NCK 2 0 

ND 

ND 

OOEHM 

NTK200 
49,700 

NCK 10.0 

121 

10,200 

NCK 150 

3,400 

13,400 

NEK 200 
NCK 500 
NCK 10 

MW-L-11 


7/12/2006 


(Uniiltered) 


617 


6 10 


NA 


0 25" 


57 4 


19 


12 


1.000 


ND< 20 

NCK 20 

ND< 20 

NCK 20 


ND 


ND 


4.IE-06 JBA 


N D < » 0 


54,400 


NEK 100 


363 

10,200 


20J 


4,300 

20,900 

NEK 20.0 
NEK 500 
NCK 10 

N f W - L l I 


9/21/2006 


(Lnhltered) 


7 39 


SW 


3880 


9 0 


490 


59 90 


106 


ND<10 


ND< 5 0 


NCK 2"0 

NEK 2 0 

ND<2 0 


NCK 2 0 


ND 


ND 


3.3E-07 JB 

ND<20D 
Sg,200 

ND<10 0 

132 

10,700 

NCK 150 

4,200 

20,300 

NCK 20 0 

N D < 5 00 
NEK 10 

MW-1_-II 

12/23/2006 

(Lnli l t fred) 

6 20 

690 

307 0 

65 " 

5.50 

47 80 

232 

ND< in 
NCK 5 0 

ND< 20 
ND< 10 
ND< 20 

ND< 3.0 

ND 

ND 

OCEtOO 

ND<200 
51200 

NCK 10 0 

116 

10,300 

NCK 150 

3340 

I^TDD 

NEK 200 
ND<500 
NCK 10 

MW-L-11 MW-L-11 

6 /20 / ;n l7 

(UnfiHeivd) 

6/20/2003 

lUnfiHercd) 

690 699 

145 

279 0 

27 

700 

53 30

79 

 "  ~ 

6 82 

247 

09 

5 9 

53 5 

179 

^NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA NA 

NA NA 

NA NA 

NA 
NA 

ND< 10 0 

NA 
NA 

NEK 150 

NA 

NA 

NCK 20 0 
ND<5 00 

NA 

NA 

NA 

NCK 100 

NA 

NA 

265 

NA 

NA 

NCK 20.0 

ND< 5 00 
NA 

Applied CeoSoluHoru, LLC 
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TABLE 20. SUMMARY OF G R O U N D WATER ANALYTICAL RESULTS 
(MW-L-7) 

Lagoon Area - Upgradient 

Pownal Tannery 

Pownal, Vermont 

Bjmp le lD : MW-1,7 MW-L-7 MW-L-7 MW-L-7 MW-L-7 

Sample Collection Date: 9/22/2005 9/22/2005 9/27/2006 6/27/2007 6/26/2008 

Ground Water Quality Standards (Unfiltered) (Filtered) (Unfiltered) (Unfiltered) (Unfiltered) 
Analytical 

Parameter Primary Secondary 
Method 

VGES PAL VGES PAL 

Init ial Depth^o-Waler Reading (FT BTOC) Field 16.70 16.49 15.58 16.04 

Final Field Parameters 

pH (su) Field 8.09 NA NA 7.36 7.03 - - —^- 
Specific Conductance (uS/cm) Field 742.0 NA 616.0 514.0 449.0 

Turbidity (NTU) Field 510 NA 10.0 4.0 8.9 

Dissolved Oxygen (mg/L) Field 7.80 NA 6.70 7.70 7.70 

Temperature (°C) Field 54.50 NA 56.30 59.30 55.60 

Oxidation-Reduction Potential (mv) Field -13 NA 223 132 205 

VOCs 

(None Detected) SW8260B Not Applicable ND NA ND ND ND 

SVOCs 1 1 1
(None Otected) SW8270C Not Applicable ND NA ND NA NA 

Organochlorine Pesticides 1 1 1
(None Detected) SW8081A Not Applicable ND NA ND NA NA 

Dioxins 

Total 2,3,7,8-TCDD Equivalence* 8290 3.0E-05 ME-05 O.OE-fOO NA 0 0E-rt)0 NA NA -
Metals 

Aluminum SW6010B 200 100 m ND<200 262 NA "N"A -
Calcium SWMIOB 86,400 »(,900 82,400 NA NA 

Barium SW6010B ^^ooao ' T,ooo!o" ND< 200 ND< 200 NEK 200 " ND< 200 ND< 200 - :- : 
Cliromium SW6010B 100.0 500 ND< 10.0 ND< 10 0 ND< 10 0 11,2 N D  < 10.0 

Copper SW6010B lOtM 500 NDc 25.0 ND< 25.0 NEK 25.0 NA NA 

Iron SW6010B 300 150 459 ND<100 301 NA NA 

Ij-ad SW6010B 15.0 1.5 ND< 12.0 ND<12.0 ND< 12 0 ND< 5.0 N D < 5 0 

Magnesium SW6010B" 20,000 19,600 13.800 "NIA" " NA 

Manganese SW6010B 840 420 50 25 20,8 ND< 15.0 ND< 15.0 2L7 ND< 15.0 

Niclcel SW6010B 100.0 50.0 ND< 40.0 ND< iO.O NDi^cTo" NA NA --"— Potassium SW6010B 4.060 3,910 4.610 NA NA 

Sodium SW6010B 250.000 125,000 73,700 73,600 63/100 NA NA ~ - ^ - 
Zinc SW60I0B 5,000 2,500 ND< 20.0 ND< 20.0 NEK 20.0 ND< 20.0 ND< 20.0 

Arsenic SW7060A 10 0 10 ND< 5.00 ND< 5.00 N D < 5 00 ND< 5.00 ND< 5.00 -
Cvanide E335.2 200.0 100.0 ND< 10 ND<10 NCK 10 NA NA -
Notes: 

All results reported in micrograms per liter, unless otherwise noted. NA = Not Analyzed 

Only detected analytes reported ND = None Detected above detection limits 

Field parameters analyzed usinR an Insitu Troll 9000 multi-parameter meter with a flow-through FT BTOC = Feet below top of casing 

cell. Ground water samples collected using USEPA Region I low flow purging and sampling Underlined values exceed or>e or more Ground Water Quality Standard 

VOCs - Volatile Organic Compounds J = Concentration detected is below the calibration range 
SVOCs = Semi-Volatile Organic Compounds A = Detection limit based on signal-to-noise measurement 
VGES = Vermont Ground Water Enforcement Standard B = Less ttian 10 times higher than method blank level 
PAL = Preventive Action L^vel 
•Qualifiers are associated with the native isomers used to calculate the Total 2,3.7,B-TCDD 

Equivalence concentrations One or more native isomer may be qualified, with one or more 


Applied GeoSolutions, LLC 



SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-L-8) 


Lagoon Area - Upgradient 


Pownai Tannery 

Pownal, Vermont 


Sample ID: MW-L-8 MW-L-8 MW-L-8 

Sample Collection Date: 9/23/2005 9/23/2005 9/28/2006 

Paraineter 
Analytical 

Method 

Ground Water Quality Standards 

Primafy Seconduy 

(Unfiltered) (Filtered) (Unfiltered) 

VGES PAL VGES PAL 

IiuHal Depth-to-Water Reading (FT BTOC) Field - - - - 12.95 15.10 

Final Field Parameters 
pH(su) Field . - — - . 8 52 NA 6.66 

Specific Conductance (uS/cm) 

Turbiditv (NTU) 

Field 
Field 

-
-

-
-

-
-

- -:— 385.0 

423 0 

NA 

NA 

363.0 
16.5 

Dissolved Ox>gen (mg/L) Field - - - - 3.40 NA 3.70 
Temperature (°C) Field - - - - 63.30 NA 59.80 
Oxidation-Reduction Potential (mv) Field - - - -39 NA 199 

VOCs 

(None Detected) 5W8260B Not Applicable ND NA ND 

SVOCs 1 i 
(None Detected) SW8270C Not Applicable ND NA ND 

Organochlorine Pesticides 
(None Detected) SW80S1A 

1 1 1 
Not Applicable ND NA ND 

Dioxins 

Total 2,3,73-TCDD Equivalence* 8290 30E-05 l.lE-05 - - i5E-07 B NA O.OE+00 

MetaU 

Aluminum SW6010B - 200 100 21,000 ND< 200 691 
Calcium ^ SW6010B - - 90,400 49,500 56,000 

Barium SW6010B 2,000 0 1,000.0 - - 201 ND<200 ND<200 
Chromium 5W6010B 1000 50.0 - 25.4 NLK 10.0 ND< 10.0 
Copper SW6010B - 1000 500 59.6 ND<25.0 ND< 15.0 

Iron 

Lead 

SW6010B 

SW6010B '^ 15.0 1.5 
300 

-
150 

-
47,500 628 

ND< IZO 
m. 

ND< 12.0 
Magnesium SW6010B - - 38,800 13,100 13,400 
Manganese SW6010B 840 420 50 25 1,960 456 599 

Nickel SW6010B 100.0 500 - - 48.1 N I  X 40.0 ND<40.0 
Potassium 

Sodium r

SW6010B 

 SW6010B : -  -
250,000 125,000 

4,400 

20,100 

ND< 2,500 

19,400 

2,500 

20,500 

Zinc SW6010B - - 5,000 2,500 153 NTX 20.0 ND<20 0 
Arsenic SW7060A 10.0 10 - - 2LQ 10.0 5  J 
Cyanide E335.2 200.0 100 0 - - ND< 10 ND< 10 ND< 10 

Notes. 
All results reported in micrograms per liter, unless otherwise noted. NA = Not Analyzed 
Only detected analytes reported. ND = None Detected above detection limits 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through FT BTOC = Feet below top of casing 
cell. Ground water samples collected using USEPA Region I low (low purging and sampling Underlined values exceed one or more Ground Water Quality Standard 
VOCs = Volahle Organic Compounds J = Concentration detected is below Ihe calibration range 
SVOCs = Semi-Volatile Organic Compounds A = Detection limit based on signal-to-noise measurement 
VGES = Vermont Ground Water Er^orcement Standard B = Less than 10 times higher than method blank level 
PAL = Preventive Action Level 
'Qualifiers are associated with the natjve isomers used to calculate Ihe Total 2^,7,8-TCDD 
Equivalence concentrations O r e or more native isomer may be qualified, with one or more 

MW-L-8 

9/28/2006 
(Filtered) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NEK 200 

53,000 

ND<200 

ND< 10.0 
ND< 25.0 

ND< too 

ND<12 0 

12,600 

484 

N I  X 40.0 

NEK 2,500 
19,100 

ND<20 0 

5.6 

NEK 10 

MW-L-8 

6/28/2007 

(Uniiltered) 

14.66 

7.69 

377.0 

10.3 

1.60 

6130 

120 

ND 

NA 

NA 

NA 

NA 

NA 

NTX 200 

NEK 10.0 

NA 

NA 

N D < 5 0 

NA 

184 

NA 

NA 

NA 

NEK 20.0 

6J 

NA 

MW-L-8 

6/26/2008 

(Uniiltered) 

14.70 

7.78 

353.0 

9.0 

5.00 

59.90 

133 

ND 

NA 

NA 

NA 

NA 

NA 

ND<200 

ND<10 0 

NA 

NA 

ND<5 0 

NA 

163 
NA 

NA 

NA 

ND< 20 0 

ND<5.00 

NA 

Applied GeoSolutions, LLC 
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TABLE 22. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-L-9) 

Lagoon Area - Upgradient 

Pownal Tanneu' 
Pownal, Vermonl 

Sample ID: MW-L-9 MW-L-9 MW-L-9 MW-L-9 

Sample Collection Date: 9/22/2005 9/22/2005 9/27/2006 6/28/2007 

Ground Water Quality Standards (Unfiltered) (Filtered) (Unfiltered) (Unfiltered) 
Analytical 

Parameter Primary Secondary Method 
VGES PAL VGES P A l 

Init ial Depth-<o-Water Reading (FT BTOC) Field 15.35 14.16 16.65 

Final Field Parameters 

pH (su) Field 7.60 NA NA 6.73 - - - - ^ 
Specific Conductance (uS/cm) Field 404.0 NA 358 0 308.0 -
Turbidity (NTU) Field 327.0 NA 85 9.4 ~ ~ - 
Dissolved Oxygen (mg/L) Field 7.30 NA 8 40 7.40 

Temperature (°C) Field 65.80 NA 61.60 60.80 

Oxidation-Reduction Potential (mv) Field -30 NA 240 130 

VOC» 


(None Detected) SW8260B Not Applicable ND NA ND ND 


SVOCs 
 1 1 1
None Detected) Swe270C Not Applicable ND NA ND NA 

Drganochlorine Pesticides 1 1 1
(None Detected) SW8081A Not Applicable ND NA ND NA 

Diojdns 

Total 2,3,7,8-TCDD Equivalence- 8290 3.0E-05 l.lE-05 B.2E-08 B) NA O.OE+OO NA 

Metals 

Aluminum SW6010B 200 100 3,330 ND<200 218 NA ^ 
Calcium "SW60I0B ' 54,900 Iwoo 60,400 NA " " 

Barium SW6010B 2,000.0 1,000.0 ND<200 ND<200 N1X200 ND< 200 

Chromium SW6010B 100.0 50.0 ND< 10 0 ND< 10.0 ND<10 0 ND< 10.0 

Copper SW6010B' looT " " 5 0 0 N D < 2 5 ( r " NDcZS.O ND< 25.0 NA 

Iron SW6010B 300 150 5,110 257 2% NA 

Lead SW6010B 15.0 1.5 ND< m  f " NID<12 0 ND< 12 0 ND< 5.0 

Magnesium SW6010B 11,300 10,400 9,740 NA 

Manganese SW6010B 840 420 50 25 266 ND< 15.0 22.3 ffig 
Nickel SW6010B 100.0 50.0 ND< 40.0 ND< 40.0 NEK 40.0 NA 

Potassium SW6010B ND< 2,500 ND< 2,500 ND< 2,500 NA ~ Sodium SW6010B 250,000 125,000 16,200 16,100 16,400 NA " - ;;— 
Zinc SW6010B 5,000 2,500 39,2 ^4D< 20.0 NEX 20.0 20 

Arsenic SW7060A 10.0 1.0 ND< 5.00 ND< 5.0 ND< 5.00 ND< 5.00 

Cyanide E335.2 200 0 100.0 ND< 10 ND< 10 NEK 10 NA 

Notes-
All results reported in micrograms per liter, unless otherwise noted NA = Nol Analyzed 

Only detected analytes reported ND = None Detected above detection limits 

Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through FT BTOC = Feet below lop of casmg 

cell. Ground water samples collected using USEPA Region I low flow purging and sampling Underlined values exceed one or more Ground Water Quality Standard 

VOCs - Volatile Organic Compounds J = Concentration deterted is below the calibration range 
SVOCs = Semi-Volatile Organic Compounds A = Detection limit based on signal-to-noise measurement 
VGES = Vermont Ground Water Enforcement Standard B = Less than 10 times higher than method blank leve'i 
PAL = Preventive Action Level 
'Qualifiers are associated with the native isomers used to calculate the Total 2,3r7,8-TCDD 
Equivalence concentrations. One or more native isomer may be qualified, with one or more 

Applied GeoSolutions, LLC 

MW-L-9 

6/20/2006 

(Unfiltered) 

13.48 

6.87 

261.0 

10.0 

62 

56.5 

184 

ND 

NA 

NA 

NA 

NA 

NA 

ND<200 

I I .6 

NA 
NA 

ND< 5.0 

NA 

45J 

NA 
NA 

NA 

N^D< 20 0 

ND< 5.00 


NA 




TABLE 23. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(OF-1) 


Mill Building and Woods Road Area 


Pownal Tannery 

Pownal, Vermont 


Sample ID: OF-1 

Sample Collection Dale: 9/20/2005 

Parameter 
Analytical 

Method 

Ground Waler Quality Standards 

Primary Secondary 

(Unfiltered) 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (FT BTOC) Field - - - - NA 

Final Field Parameters 
^ ^ pH (su) Fieid _ _ - 7.85 

Specific Conductance (uS/cm) Field - - - - 606.0 

Turbidity (NTU) Field - - - - 2.7 

Dissolved Oxygen (mg/L) Field - - - 710 
Temperature (°F) Field - - - - 70.90 

Oxidation-Reduction Potential (mv) Field - - - - -62 

VOCs 

Isopropylbenzene SW8260B - - - - ND< 2.0 

tert-Butylbenzene SW8260B - - - - ND< 2.0 

sec-Butylbenzene SW8260B" " - - - - ND<2.0 

SVOCs 

(None Detected) SW8270C (Not Applicable) ND 

Metals (Target List) 

Antimony 

Barium 

SW6010B 

SW6010B 

6.0 

2,000.0 

3.0 

1,000.0 ^ ^  ̂  —;; ND< 20.0 

ND<200 
Manganese SW6010B 840 420 50 25 ND< 15.0 
Zinc SW6010B 5,000 2,500 N D < 2 0 
Areenic SW7060A 10.0 1.0 ~ - ND< 5.00 

Notes: 

All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 

NA = Not Analyzed 
ND = None Detected above detection limits 
EB = Equipment Blank 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

OF-1 

9/26/2006 

(Unfiltered) 

-

NA 

NA 

NA 

NA 

NA 

NA 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND 

ND< 20.0 

ND<200 

ND< 15.0 

41.3 

ND< 5.00 

OF-1 

6/26/2007 

(Unfiltered) 

-

NA" 


NA 


NA 


NA 


NA 


NA 


ND 

ND 

ND 

ND 

ND< 20.0 

ND< 200 

ND< 15.0 

38.7 

ND< 5.00 

OF-1 

6/25/2008 

(Unfiltered) 

-

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

ND 

ND 

ND< 20.0 

ND< 200 

ND< 15.0 

22.6 


ND<5.00 
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TABLE 24. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-llOU) 

Mill Building and Woods Road Area 

Pownal Tannery 
Pownal, Vermont 

Sample ID: MW-llOU MW-llOU MW-llOU MW-llOU 

Sample Collection Date: 9/20/2005 9/26/2006 6/26/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

initial Depth-lo-Wafer Reading (FT BTOC) Field - - - - 10.33 9.89 10.00 8.82 

Final Field Parameters 

pH (su) Field _ - _ _ 6.74 6.53 6.38 6.67 

Specific Conductance (uS/cm) Field - - - - 717.0 475.0 626.0 256 

Turbidity (NTU) Field - - - - 9.8 10.0 2.6 2 1 

Dissolved Oxygen (mg/L) Field " "  ̂  - - 6.90 1.50 1.80 4.90 

Temperature (°F) Field - - - - 65.10 63.10 69.20 64,4 

Oxidation-Reduction Potential (mv) Field - - - - A4 45 98 171 

VOCs 

Isopropylbenzene SW8260B - - - - ND< 2.0 ND< 2.0 ND< 2.0 ND< 2.0 

tert-Butylbenzene 

sec-Butyllienzene 

SW8260B 

SW8260B 
— ^— - : 

ND< 2.0 

ND< 2 0 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND< 2.0 

SVOCs 

(None Detected) SW8270C (Not Applicable) ND ND NA NA 

Metals (Target List) 

Antimony ^ S W 6 0 1 0 B 6.0 3.0 ND<20.0 ND< 20.0 ND<"20.0 ND<'20.0 

Barium SW6010B 2,000.0 1,000.0 " " N D < 2 0  0 ND< 200 ND<200 N D < 2 0 0 " 

Manganese SW60iOB 840 ' 420 50 25 51? 156 33 4L3 

Zinc SW6010B - 5,000 2,500 ND< 20 32.6 ND< 20.0 ND< 20.0 

Arsenic SW7060A 10.0 1.0 - - ND< 5.00 ND< 5.00 ND< 5.00 ND< 5.00 

Notes: 

All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 

Ground water samples collected using USEPA Region 1 low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 

VGES =̂  Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 

NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feel below top of casing 

Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 25. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-113R) 


Mill Building and Woods Road Area 


Pownal Tannery 

Pownal, Vermont 

Sample ID: MW-113R MW-113R 

Sample Collection Date: 

Parameter 

Initial Depth-to-Water Reading (FT BTOC) 

Final Field Parameters 

pH (su) 

Specific Conductance (uS/cm) 

Turbidity (NTU) 

Dissolved Oxygen (mg/L) 

Temperature (°F) 

Oxidation-Reduction Potential (mv) 

VOCs 

Isopropylbenzene 

tert-Butylbenzene 

sec-Butylbenzene 

SVOCs 

(None Deterted) 

Metals (Target List) 

Antimony 

Barium 

Manganese 

Zinc 

Arsenic 

Analytical 
Method 

Field 

Field ' 

Field 

Field 

Field 

Field 

Field 

SW8260B 

SW8260B 

SW8260B 

SW8270C 

swmm'^ 
SW6010B 

S W 6 0 I 6  B 

SW6010B 

SW7060A 

Ground Water Quality Standards 

Primary 

VGES 

-

-
-
-
-
-
-

-
-
-

PAL 

-

-
-
-
-
-
-

-
-
-

Secondary 

VGES 

-

-
-

-
-

-

: 

PAL 

-

-
-
-
-
-

-
-
-

(Not Applicable) 

6.0 

2,000.0 

840 

lOO 

3.0 

i,ooo.o"" 
420 

_ 
1.0 

50 

5,000 

~ 

_ 
-
25 

2,500 

9/21/2005 

(Unfiltered) 

8.76 

8.31 

670.0 

103.0 

0.70 

59.40 

-31 

ND< 2.0 

ND<2.0 

ND< 2.0 

ND 

ND< 20.0 

232 

MID 

ND< 20.0 

138 

^

9/21/2005 

(Filtered) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

 NA 

NA 

ND< 20.0 

219 

1,190 

ND< 20.0 

35 

Notes: 
All results rejxarted in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region 1 low flow purging and sampling protocol. 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 

NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC ^ Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

MW-113R 

9/26/2006 

(Unfiltered) 

6.92 

5.26 

658.0 

42.0 

0.50 

62.40 

74 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND 

ND< 20.0 

207 

1,130 

ND< 20.0 

42.8 

MW-113R MW-113R 

9/26/2006 

(Filtered) 

6/26/2007 

(Unfiltered) 

- 7.96 

-

— 7.00 

78.0 

15.0 

1.00 

79.50 

80 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

ND< 20.0 

ND<200 

841 

ND< 20.0 

5:4 

ND< 20.0 

211 

975 

ND< 20.0 
43.5 

MW-113R 

6/25/2008 

(Unfiltered) 

6.95 

725 ^ 

584 

10.2 

1.80 

59.70 


99 


NA 


NA 


NA 


NA 

ND< 20.0 

ND< 200 

740 

ND< 20.0 

IM 

Applied GeoSolutions, LLC 



- - - -

TABLE 26. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-llOR) 

Mill Building and Woods Road Area 

Pownal Tannery 
Pownal, Vermont 

Sample ID: MW-llOR MW-llOR MW-llOR 

Sample Collection Date: 9/21/2005 9/26/2006 9/26/2006 

Ground Water Quali ty Standards (Unfiltered) (Unfiltered) (Filtered) 
Analytical 

Parameter Primaiy Secondary 
Method 

VGES PAL VGES PAL 


Initial Depth-to-Water Reading (FT BTOQ Field - - - - 8.97 7.84 


Final Field Parameters 

_ - -_ pH (su) Field - - 8.90 7.04 


Specific Conductance (uS/cm) Field - - - - 918.0 857.0 


Turbidity (NTU) Field — — - - 9.6 248.0 


Dissolved Oxygen (mg/L) Field - - 0.60 0.60 
Tt-mperature (°F) Field - - - - 61.80 5770 


Oxidation-Reduction Potential (mv) Field -118 -115 

VOCs 


Isopropylbenzene SW8260B - - - - 3.2 ND<2.0 NA 


n-Propylbenzene SW8260B - ND<2.0 ND<2.0 NA 


tert-Butylbenzene SW8260B -__ - "  " 4.0 2.5 NA : 
—2sec-Butylbenzene SW8260B 2.3 ND< 2.0 NA -

SVOCs 
(None Detected) ""SW8270C (Not Applicable) N t f ND ND 

Metals (Target List) 

Antimony SW6010B 6.0 3.0 ND< 20.0 22.0 ND< 20.0 

Barium SW6010B 2,000.0 1,000.0 ND< 200 ND< 200 ND< 200 

Manganese swboToB 840 420 50 25 "  1 ^ 1^50 

Zinc " SW6010B 5,000 2^500 " ND< 20.0 26^8^^ ND< 20.0 

Arsenic SW7060A 1.0 7  ̂  102 lao - - 12 

Notes: 

All results reported in micrograms per liter, unless otherwise noted. 

Only detected analytes reported. 


Field parameters analyzed using an insitu Troll 9000 muJti'-parameter meter with a flow-through cell. 

Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 

VOCs = Volatile Organic Compounds 

SVOCs = Semi-Vol a tile Organic Compounds 


VGES = Vermont Ground Water Enforcement Standard 

PAL - Preventive Action Level 

NA = Not Analyzed 

ND = None Detected above detection limits 

FT BTOC = Feet below top of casing 

Underlined values exceed one or more Ground Water Quality Standard 


Applied GeoSoIurions, LLC 

MW-llOR 

6/26/2007 

(Unfiltered) 

8.52 

7.35 

1002 

22.3 

0.70 

69.50 

-171 

7.9 

6.2 

4.2 

4.8 

NA 

ND< 20.0 

ND< 200 

iTwo 
ND< 20.0 

11.6 

MW-llOR 

6/25/2008 

(Unfiltered) 

7.46 

7.53 

981 

21.4 

1.50 

69.50 

-168 

6.0 

4.4 

4.1 

3.9 

NA 

ND< 20.0 

ND<200 

1,770 

^ND<"20.0 

9^5 

MW-llOR 

6/25/2008 

(Filtered) 

-

-
-

-
-

NA 

NA 

NA 

NA 

ND 

ND< 20.0 


ND< 200 


T,760 


N D " ^ < 2 0 0 


%6 




TABLE 27. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-106U) 


Mill Building and Woods Road Area 


Pownal Tannery 

Pownal, Vennont 


Sample ID: MW-106U 

Sample Collection Date: 

Parameter 

Initial Depth-to-Water Reading (FT BTOC) 

Final Field Parameters 

pH (su) 
Specific Conductance (uS/cm) 

Turbidity (NTU) 

Dissolved Oxygen (mg/L) 

Temperature (°F) 

Oxidation-Reduction Potential (mv) 

VOCs 

Isopropylbenzene 

terl-Butylbenzene 

sec-Butylbenzene 

SVOCs 

(None Detected) 

Metals (Target List) 

Antimony 

Barium 

Manganese 

Zinc 
Arsenic 

Analytical 
Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SW8260B 

SVV8260B 

SW8260B 

SW8270C 

SW6010B 

SW6010B 

SW6010B 

SW6010B 
SW7060A 

Ground Water Quality Standards 

Primary 

VGES 

-

- _ 
-
-

-
-

-
-
-

PAL 

-

_ 
-
-

-
-

-
: 

Secondary 

VGES 

-

-_-
-
1-
-
-

-
-

PAL 

-

_ 
-
" — 

-
-

-
-

(Not Applicable) 

6.0 

2,000.0 

840 

_ 
10.0 

3.0" ' 

1,000.0 

420" 

-
1.0 

--__

" 5(r" 
5,000 

_ 
25 

2,500 

-

9/21/2005 

(Unfiltered) 

15.05 

8.38 

369.0 

2.2 

1.10 

55.10 

1 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND 

ND< 20.0 

ND<20O 

2  M 

ND< 20.0 
ND< 5.00 

Notes: 

All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 

Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region 1 low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NA = Not Analyzed 
ND = None Detected above detection limits 

FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

MW-106U 

9/26/2006 

(Unfiltered) 

14.43 

NA 

583.0 

10.0 

1.40 

56.40 

139 

ND< 2.0 

ND< 2.0 

ND< 2.0 

ND 

ND< 20.0 

ND<200 

17.1 


ND< 20.0 

ND< 5.00 


MW-106U 

6/26/2007 

(Unfiltered) 

14.71 

6.35 

488.0 

0.9 

9.00 

54.30 

82 

NA 

NA 

NA 

NA 

ND< 20.0 

ND< 200 

ND< 15.0 

ND< 20.0 
ND< 5.00 

MW-106U 

6/25/2008 

(Unfiltered) 

14.19 

6.86 

534 

1.1 

4.70 

50.00 

120 

NA 

NA 

NA 

NA 

ND< 20.0 


ND< 200 


2 5 ^ 


ND< 20.0 

ND< 5.00 


Applied GeoSolutions, LLC 



TABLE 28. SUMMARY OF G R O U N D WATER ANALYTICAL RESULTS 

(MW-112U) 
Mill Bui ld ing and W o o d s Road Area 

Pownal Tannery 

Pownal, Vennont 

Sample ID: MW-112U MW-112U MW-112U MW-112U 

Sample Collection Date: 9/21/2005 9/21/2005 6/26/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quality Standards 

Primary Secondary 

(Unfiltered) (Filtered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

Inilial Depth-to-Water Reading (FT BTOC) Field - - - - 9.48 9.65 8.26 

Final Field Parameters 

pH (su) Field _  --_ _ _— 8.01 NA 6.56 6.92 

Specific Conductance (uS/cm) Field - - - - 197.0 NA NA 154 

Turbidity (NTU) Field ~ — ~ - 82.0 NA 9.5 8.9 

Dissolved Oxygen (mg/L) Field - 7.80 NA 0.90 3.10 

Temperature (°F) Field - - - - 62.80 NA 56.30 57.80 

Oxidation-Reduction Potential (mv) Field - - - - -1 NA 75 118 

VOCs 

Isopropylbenzene SW8260B - - - - ND< 2.0 NA NA NA 

tert-Butylbenzene SW8260B - ND<2.0 NA NA NA 

sec-Butylbenzene SW8260B _ _ _ - ND<2.0 NA NA NA 

SVOCs 

(None Detected) SW8270C (Not Applicable) ND NA NA NA 

Metals (Target List) 

Antimony SW6010B 6.0^ 3.0 ND< 20.0 ^ND<"20^0 ND< 20.0 ND< 20.0 

Barium SW6010B 2,000.0 1,000.0 ND< 200 ND< 200 ND< 200 ND< 200 

Manganese SW6010B 840 420 50 25 63U ND< 15.0 I M 

Zinc SW6010B - - 5,000 2,500 ND< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 

Arsenic SW7060A 10.0 1.0 - ND< 5.00 ND< 5.00 ND< 5.00 ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region 1 low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 

SVOCs = Semi-Volatile Organic Compounds 

VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NA = Nol Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 

Underlined values exceed one or more Ground Water Quality Standard 

Appl ied GeoSolut ions , LLC 



-

-
-
-
-

-

-
-
-
-

-

-
-
-

-

-
-
-

- -

-

TABLE 29. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-lOlU) 

Dean Road Landfill 

Pownal Tannery 
Pownal, Vermont 

Sample ID: MW-lOlU Mw-imu 

Sample Collection Date: 9/21/2005 9/21/2005 
Ground Water Quality Standards (Unfiltered) (Filtered) 

Analytical 
Parameter Primary Secondary 

Method 
VGES PAL VGES PAL 

Initial Depth-to-Water Reading (FT BTOC) Field 16.70 

Final Field Parameters 
pH (su) Field 8.75 NA 

Specific Conductance (uS/cm) Field 481.0 NA 

Turbidity (NTU) Field 783.0 NA 

Dissolved Oxygen (mg/L) Field 2.10 NA 
Temperature (°F) Field ;/"-_" 65.47 NA - " — : :Oxidation-Reduction Potential (mv) Field -37 " NA 

VOCs 
(None Detected) SW8260B Not Applicable ND NA 

SVOCs 1 1 1 
(None Detected) SW8270C Not Applicable ND NA 
Metals (Target List) 

Antimony SW60I0B 6.0 3.0 ND< 20.0 ND< 2O0 
Barium SW60iOB "2,000.0 1,000.0 ND< 200 ND< 200 : : 
Qiromium SW6010B 100.0 50.0 6&5 ND< lOO 
Lead SVV6010B 15.0 1.5 ND< 5.0 - ms 
Manganese SW6010B 840 420 50 25 3390 70.6 
Zinc SW6010B 5,000 2,500 97.1 ND< 20 
Arsenic SW7()60A lO.C 1.0 636 ND< 5.0 

Notes: 
All results reported in micrograms pwr liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-VolaHte Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NS = Not Sampled 
NA = Nol Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Qualitv Standard 

MW-lOlU 

9/26/2006 
(Unfiltered) 

15.45 

NA 

642.0 
165.0 

1.50 
61.90 

144 

ND 

ND 

25.3 
ND< 200 

ND< 10.0 
12.3 

10.600 
ND<20 
ND<5.00" 

MW-lOlU 

9/26/2006 
(Filtered) 

-
_: 

-
-

-

NA 


NA 


NDc 20.0 

ND< 200 


ND< 10.0 

ND<5.G 


18.1 
51.2 

ND< 5.0 

MW-lOlU 

6/27/2007 
(Unfiltered) 

15.65 

6.69 

687.0 
42.3 
1.90 

71.10 

85 

NA 

NA 

ND< 20.0 
ND< 200 

ND< 10.0 
ND< 5.0 

4.960 
ND< 20 
ND< 5.00 

MW-lOlU 

6/25/2008 
(Unfiltered) 

15.90 

7.10 

535 
18.0 

1.8 
66.70 
119 

NA 

NA 

ND< 20.0 
' ND< 200 

NDc 10.0 
ND< 5.0 

1380 
ND< 20 
ND< 5.00 

Mw-itnu 

6/25/2008 
(Filtered) 

-

-
-~ 

NA 

NA 

ND< 20.0 

ND< 200 
ND< 10.0 
ND< 5.0 

60.7 
ND< 20 
ND< 5.0 

Applied GeoSoluHons, LLC 



TABLE 30. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-103U) 

Dean Road Landfill 

Pownal Tannerj' 

Sample ID: MW-103U MW-103U MW-103U MW-103U 

Sample Collection Date: 9/21/2005 9/26/2006 6/27/2007 6/25/2008 

Parameter 
Analytical 

Method 

Ground Water Quali ty Standards 

Primary Secondary 

(Unfiltered) (Unfiltered) (Unfiltered) (Unfiltered) 

VGES PAL VGES PAL 

initial Depth-to-Water Reading (FT BTOC) Field - - - - 22.70 20.62 20.48 20.56 

Final Field Parameters 

pH (sn) Field - - - - 9.35 NA 6.97 7.84 

Specific Conductance (uS/cm) Field - - - - 291.0 269.0 255.0 288 

Turbidity (NTU) Field - - - - 6.3 10.0 4.4 10.0 

Dissolved Oxygen (mg/L) Field — - - - 8.40 7.90 8.40 5.9 

Temperature ("F) Field - - - 59.19 54.90 55.80 66.80" 

Oxidation-Reduction Potential (mv) Field - - - - -19 159 91 122 

VOCs 

(None Detected) SW8260B Not Applicable ND ND NA NA 

SVOCs 

(None Detected) SW8270C 1 1 1Not Applicable ND ND NA NA 

Metals (Target List) 

Antimony SW6010B 6.0 ^ '  " 3.0 - ND< 20.0 ND<20!0 lvJD<20.0 ND< 20.0 

Barium SW6010B 2,000.0 1,000.0 - "- ND< 200 ND< 200 ND< 200 ND<200 

Chromium swwmTB 100.0 50.0 - - " — ND<10.0 ND< 10.0 ND< 10.0 ND< 10.0 

Lead SW6010B 15.0 1.5 ND<12.0 " ND< 12.0 ND< 5.0 " ' ' ND< 5.0 

Manganese SW6010B 840 420 50 25 32.5 19.4 ND< 15.0 17.1 

Zinc SW6010B 5,000 2,500 ND< 20.0 ND< 20.0 ND< 20.0 ND< 20.0 
Arsenic SW7060A 10.0 1.0 " ND< 5^00 ND< 5.00 ND< 5.00 ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 

VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES ^ Vermont Ground Water Enforcement Standard 

PAL ^ Preventive Action Level 
NS = Not Sampled 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Applied GeoSolutions, LLC 



TABLE 31. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-103R) 


Dean Road Landfill 


Pownal Tannery 


Sample ID: 

r u w i i d l  , vc^iiiiuin 
MW-103R 

Sample Collection Date: 

Parameter 

Initial Deplh-to-Water Reading (FT BTOC) 

Final Field Parameters 

pH (su) 

Specific Conductance (uS/cm) 
Turbidity (NTU) 

Dissolved Oxygen (mg/L) 
Temperature (°F) 

Oxidation-Reduction Potential (mv) 

VOCs 

(None Detected) 

SVOCs 

(None Detected) 

Metals (Target List) 

Antimony 

Barium 

Chromium 

Analytical 
Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SVV8260B 

SW8270C 

SW6010B 

SW6010B 

SW6010B 

Ground Water Quality Standards 

Pnmary 

VGES 

-

-
-
-
-_ 

-

PAL 

-

-
-
-
-

-

Secondary 

VGES 

-

-
-
-

- ^ 

-

PAL 

-
- _ 

-
- : 

-
-

Not Applicable 

1 1 1
Not Applicable 

6.0 

2,000.0 

100.0 

3.0 

1,000.0 

50.0 _ 

_ 
-

- "

-
-
-

9/21/2005 

(Unfiltered) 

44.00 

9.89 

168.0 

111.0 

1.60 

51.70 

-132 

ND 

ND 

ND< 20.0 

ND<200 

ND< lao 
Lead SW6010B 15.0 1.5 ND< 12.0 

Manganese SW6010B 840 420 50 25 246 

Zinc SW6010B 5,000 2,500 21.4 

Arsenic SW7060A 10.0 1.0 5  ̂  

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 

SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 
NS = Not Sampled 

NA = Not Analyzed 
ND = None Detected above detection limits 

FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

MW-103R 

9/21/2005 

(Filtered) 

~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND< 20.0 

ND< 200 

ND< 10.0 

ND< 12.0 

177 

ND< 20.0 

ND< 5.0 

MW-103R 

9/27/2006 

(Unfiltered) 

43.29 

lYb 
158.0 

342.0 

1.00 

50.20 

-87 

ND 

ND 

ND< 20.0 

ND< 200 

ND< 10.0 

ND< 12.0 

265 

26.2 

8.89 

MW-103R 

9/27/2006 

(Filtered) 

-

-
~ 

NA 


NA 


ND< 20.0 


ND< 200 


ND< 10.0 


ND< 12.0 


167 


ND< 20.0 


m 

MW-103R 

6/27/2007 

(Unfiltered) 

43.29 

" " 7 . 3 1 " 


192.0 


22.3 


0.20 


60.70 


-169 


NA 


NA 


ND< 20.0 

ND<200 


ND< 10.0 


ND< 5.0 


22s 


ND< 20.0 


9JX 


MW-103R 

6/26/2008 

(Unfiltered) 

43.18 

8.10 

172 

10.2 

2.0 

50.40 

-171 

NA 

NA 

ND<2ao 
ND< 200 


ND< lOO 


ND< 5.0 


221 


ND< 20.0 


8.46 


Applied GeoSoluHons, LLC 



-

-
-
-

-

-

-
-

-

-

-
-

-

-

-
-
-

-

6/26/2008 

TABLE 32. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 

(MW-B-8) 


Dean Road Landfill 


Pownal Tannery 


-— — 

Sample ID: MW-B-8 MW-B-8 

Sample Collection Date: 

Parameter 

Initial Depth-to-Water Reading (FT BTOC) 

Final Field Parameters 

pH (su) 

Specific Conductance (uS/cm) 

Turbidity (NTU) 

Dissolved Oxygen (mg/L) 

Temperature (°F) 

Oxidation-Reduction Potential (mv) 

VOCs 

(None Detected) 

SVOCs 

(None Detected) 

Metals (Target List) 

Analytical 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SW8260B 

SW8270C 

Ground Water Quality Standards 

Primary Secondary 

VGES PAL VGES PAL 

—I - ^  - - ;;— 

-_ _

— 

Not Applicable 

1 1 1Not Applicable 

9/22/2005 

(Unfiltered) 

11.37 

7.76 

314.0 

9.9 

5.30 

57.90 

40 

ND 

ND 

9/27/2006 

(Unfiltered) 

11.06 

7.09 

318.0 

9.0 

3.80 

57.90 

75 

ND 

ND 

__Antimony SW6010B 6.0 3.0 " ' N D < 2 0 . (  ) ND<"20.0 

Barium SW6010B 2,000.0 1,000.0 ND< 200 ND< 200 

Chromium SW6010B 100.0 50.0 NIK 10.0 ND< 10.0\Z ' - - ^ 
Lead SW6010B " 15.0 1.5 ND< 12.0 ND<12.0 

Manganese SW6010B 840 420 50 25 53.4 46.4 

Zinc SW6010B 5,000 2,500 ND< 20.0 ND< 20.0 

Arsenic SW7060A" 10.0 " "" i.d ND"i STOO"" ND< 5.00 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 

Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 

VOCs = Volatile Organic Compounds 
SVOCs ^ Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 
PAL = Preventive Action Level 

NS = Not Sampled 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet beJow top of casing 
Underlined values exceed one or more Ground Water Quality' Standard 

MW-B-8 

6/27/2007 

(Unfiltered) 

10.44 

769 

314.0 


0 3 


3.20 

54.20 


71 


NA 

NA 

ND<20.0 ^ 

ND< 200 

ND<10.0 

N D < 5 . 0 " 

37.9 

ND< 20.0 

ND< 5.00 

MW-B-8 

6/26/2008 

(Unfiltered) 

10.84 

7.55 

257 

97.3 

4.9 

51.80 

56 

NA 

NA 

N D < 2 a 0 

ND< 200 

ND^loTo 
' ND< 5.0 

324 

33.7 

ND< 5.00^ 

MW-B-8 

(Filtered) 

~ 
__ 

-
-

-

-


NA 

NA 

ND<20.0 ^ 

ND< 200 

ND<5.0 

ND< 15.0 

ND< 20.0 

ND< 5.00 
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TABLE 33. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-B-7) 

Dean Road Landfill 

Powna Tannery 

1 uwi i t i i , V ciiiivjin 

Sample ID: 

Sample Collection Date: 

Ground Waler Quality Standards 
AnalyHcal 

Parameter Primary Secondary 
Method 

VGES PAL VGES PAL 

Initial Deplh-to-Water Reading (FT BTOC) Field - - - -
Final Field Parameters 

pH (su) Field - -
Specific Conductance (uS/cm) Field - - - -
Turbidity (NTU) Field -  - —_
Dissolved Oxygen (mg/L) " Herd - -
Temperature ("F) Field - - -
Oxidation-Reduction Potential (mv) Field - - - -
VOCs 

(None Detected) SW8260B Not Applicable 

SVOCs 1 1 1(None Detected) SW8270C Not Applicable 

Metals (Target List) 

Antimony SW6010B 6.0 3.0 - -
Barium SW6010B 2,000.0 1,000.0 -
Chromium SW6010B 100.0 5 0 . 0  _ -
Lead SW6010B 15.0 1.5 -
Manganese SW6010B 840 420 50 25 

Zinc SW6010B - 5,000 2,500 

Arsenic SW7060A lOO 1.0 ~ ~ 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-parameter meter with a flow-through cell. 
Ground water samples collected using USEPA Region I low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Water Enforcement Standard 

PAL = Preventive Action Level 
NS ^ Not Sampled 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

MW-B-7 

9/22/2005 

(Unfiltered) 

5.90 

7.92 

390.0 

10.0 

0.70 

63.90 

5 

ND 

ND 

ND< 20.0 

ND<200 

ND< 10.0 

ND< 12.0 

317 

ND< 20.0 

ND< 5.00 

MW-B-7 

9/27/2006 

(Unfiltered) 

5.62 

6.80 

357.0 

1.8 

0.90 

59.00 

119 

ND 

ND 

ND< 20.0 

ND<200 

ND< lao 
ND< 12.0 

358 

ND< 20.0 

ND< 5.00 

MW-B-7 

6/27/2007 

(Unfiltered) 

5.72 

7.44 

320.0 

1.7 

8 3 0 ^ 

62.40 

80 

NA 


NA 


ND< 20.0 


ND<200 


ND< 10.0 


ND< 5.0 


455 


ND< 20.0 


ND< 5.00 


MW-B-7 

6/26/2008 

(Unfiltered) 

5.51 

7.26 

311 

9.1 

2^2 

57.90 

92 

NA 


NA 


ND< 20.0 


ND< 200 


ND< 10.0 


ND< 5.0 


2,990 


90.8 


ND< 5.00 
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6/26/2008 

TABLE 34. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-102U) 

Dean Road Landfill 

Pownal Tannery 
P u w i i J l , Vt ; i i i iui i i 

Sample ID: MW-102U MW-102U 

Sample CollecHon Date: 9/22/2005 9/22/2005 

Parameter 
Analytical 

Method 

Ground Water Quali ty Standards 

Primary 

VGES PAL 

Secondary 

VGES PAL 

(Unfiltered) (Filtered) 

Initial Deplh-lo-Water Reading (FT B T O Q Field - - - - 26.20 

Final Field Parameters 
- pH (su) Field _ - - - 7 9 3 NA 

Specific Conductance (uS/cm) Field - - - - 370.0 NA 

Turbidity (NTU) 

Dissolved Oxygen (mg/L) 
Field 

Field :  - ~ 
-

-
— 

-
-

13.1 

4.90 

NA 

"NA" 
Temperature (°F) Field - - - 67.40 " NA 

Oxidation-Reduction Potential (mv) Field - - - - -40 NA 

VOCs 
(None Deterted) SW8260B Not Applicable ND NA 

SVOCs 
(None Deterted) SW8270C 1 1 1Not Applicable ND NA 

Metals (Target List) 
Antimony SW6010B 6.0""" " 3.0 ND<"2(J.O" ^ ND< 20.0 
Barium SW6010B 2,000.0 1,000.0 - ND<200 ND<200 

Chromium SW6010B 100.0 50.0 ND< lao ND< 10.0 

U a d SW6010B 15.0 1.5 - ND< 12.0 ND< 12.0 

Manganese SW6010B 840 420 50 25 17.4 ND< 15.0 

Zinc SW6010B 5,000 2,500 ND< 20.0 ND< 20.0 

Arsenic SW7660A To.o "l.O NTKS.OO ND<5^0 

Notes: 
All results reported in micrograms per liter, unless otherwise noted. 
Only detected analytes reported. 
Field parameters analyzed using an Insitu Troll 9000 multi-para meter meter with a flow-through cell. 
Ground water samples collected using USEPA Region 1 low flow purging and sampling protocol. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES = Vermont Ground Waler Enforcement Standard 
PAL = Preventive Action Level 
NS = Not Sampled 
NA = Not Analyzed 
ND = None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

" " "

MW-102U 

9/27/2006 

(Unfiltered) 

26.12 

4.19 

272.0 

9.0 

4.90 

63.10 

63 

ND 

ND 

ND< 20.0 
ND<200 

 " N D < 10.0 

ND< 12.0 

N D  < 15.0 

N D  < 20.0 

ND< 5.00 

MW-102U 

6/27/2007 

(Unfiltered) 

26.08 

7.66 

215.0 

47.0 

6.60 

61.70 

107 

NA 

NA 

ND< 20.0 
ND<200 

ND< 10.0 

ND< 5.0 

248 

33.3 
ND< 5.00 

MW-102U 

6/26/2008 

(Unfiltered) 

26.05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND< 20.0 
ND< 200 

11.2 

" N D <	 5.0 " " 
782 

120 

6.10 

MW-102U 

(Filtered) 

~ 

-

"T 
-

NA 

NA 

ND<"20!0 
ND<200 

ND< 10.0 

ND<5.0 
ND< 15.0 

ND< 20.0 
ND< 5.00 

Applied GeoSolutions, LLC 



-

-
-
-

-

-
-
-
-

-

-
-
-
-

-

-
-
-

TABLE 35. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(MW-B-10) 

Dean Road Landfill 

Pownal Tannery 
Pownal, Vermonl 

S a m p l e ID: MW-E-IO MW-B-10 

S a m p l e Col lec t ion Date : 9/22/2005 9/22/2005 

G r o u n d Wa te r Q u a l i t y S t a n d a r d s (Unfiltered) (Filtered) 
AnalyHcal 

Paramete r P i i m a r y S e c o n d a r y 
M e t h o d 

V G E S PAL V G E S PAL 

Ini t ia l Dep th - to -Wate r R e a d i n g (FT BTOC) Field 23.17 

Final Field Pa rame te r s 

pH (su) Field - - _ - NA NA 
|Specific C o n d u c t a n c e (uS /cm) Field NA NA 
Turbidi ty (NTU) Field NA NA 
jDissolved Oxygen ( m g / L ) Field NA NA 
T e m p e r a t u r e (°F) Field N"A NA - - - ;-T 
Oxidat ion-Reduct ion Potential (mv) Field N A  " NA 

V O C s 

(None Detected) SW8260B Not Appl icab le ND NA 
S V O C s 1 1 1(None Detected) SW8270C No t Appl icab le ND NA 
M e t a l s (Target List) 

An t imony SW6010B ' ba ^ 3.0 ND< 20.0 ND< 2O0 
Barium SW6010B 2,000.0 1,000.0 243 ND< 200 - -: : 
C h r o m i u m SW6010B 100.0 5C.0 32.9 ND< 10.0 -
Lead SW6010B 15.0 1.5 55.6 ND< 120 -
M a n g a n e s e SW6010B 840 420 50 25 5,130 ND< 15.0 
Zinc SW6010B 5,000 2,500 276 ND< 200 -
Arsenic SW7060A 10.0 1.0 IM ND< 5.00 

Notes: 
All resul ts repor ted in mic rograms per liler, un less o the rwise no ted . 

Only detec ted analytes repor ted . 

VOCs = Volatile Organ ic C o m p o u n d s 

SVOCs = Semi-Volatile Organ ic C o m p o u n d s 

VGES = Vermont G r o u n d Wate r Enforcement S tandard 

PAL = Prevent ive Action Level 

NS = No t Sampled 

NA = Not Ana lyzed 

N D = N o n e Delected above detec t ion limits 

FT BTOC = Feet below top of cas ing 

Under l ined va lues exceed one or m o r e G r o u n d Wate r Qual i ty S tanda rd 

MW-B-10 

9 /27 /2C06 

(Unfiltered) 

22.80 

-

-
ND 

ND 

28.5 

N D < 200 

27.3 

37^ 
2,100 

196 

7.62 

MW-B-10 

9/27/2006 
(Filtered) 

-

-

-
-
-
-

NA 

NA 

ND< 200 
ND< 2(X) 

ND< 10.0 
ND< 12.0 

360 
ND< 20.0 

NDC5.0 

MW-B-10 

6/27/2007 
(Unfiltered) 

22.82 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

ND< 20.0 
306 

•7S3, 

ND< 20 

6,220 

481 

293 

MW-B-10 

6/26/2008 
(Unfiltered) 

22.81 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

ND^ 4"00 
ND< 4,000 

ND< 200 
696 

82,800 
2,430 

N D < 5 . 0 0 

MW-B-10 

6/26/2008 
(Filtered) 

:_ 

~ 

— ;; 

NA 

NA 

N D < 20.0 

N D < 200 

N D < 10.0 

N D < 5.0 

N D < 15.0 

N D < 20.0 

N D < 5.00 

Applied GeoSoluHons, LLC 



-

-
-
-

-

-

-
-
-
-
-

-

-
-
-
-
-

-

-
-
-
-
-
-

TABLE 36. SUMMARY OF GROUND WATER ANALYTICAL RESULTS 
(Leachate) 

Dean Road Landfill 

P o w n a T a n n e r y 

Sample ID: 

Sample Collection Date: 

Ground Water Quality Standards 
Analytical 

Parameter Primary Secondary 
Method 

VGES PAL VGES PAL 

Initial Depth-to-Water Reading (FT BTOC) Field 

Final Field Parameters - _
pH (su) Field 

Specific Conductance (uS/cm) Field 

Turbidity (NTU) Field 
Dissolved Oxygen (mg/L) Field 
Temperature (°F) Field - : 
(Dxidation-Reduction Potential (mv) Field 

VOCs 

(None Detected) SW8260B Not Applicable 

SVOCs 1 1 1
(None Detected) SW8270C Not Applicable 

Metals (Target List) 
Antimony SW6010B 6^0 ^ 3 .  0 
Barium SW6010B 2,000.0 1,000.0 — 
Chromium SW6010B" " "Too7o 50.0 

Lead " " SW6010B 15.0 1 5 

Manganese SW6010B 840 420 50 25 

Zinc SW6010B 5,000 2,500 
Arsenic SW7060A io:o " 1.0 

Notes: 
All results reported in micrograms per liler, unless otherwise noted. 
Only detected analytes reported. 
VOCs = Volatile Organic Compounds 
SVOCs = Semi-Volatile Organic Compounds 
VGES ~ Vermont Ground Water Enforcement Standard 
PAL ^ Preventive Action Level 
NS = Not Sampled 
NA = Not Analyzed 
ND ^ None Detected above detection limits 
FT BTOC = Feet below top of casing 
Underlined values exceed one or more Ground Water Quality Standard 

Leachate 

9/22/2005 

(Unfiltered) 

-

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

ND<"2(n) 

ND< 200 


"ND<"I"O.O 
147 

362 

12,100 
ND<5r00 

Leachate 

9/28/2006 

(Unfiltered) 

-

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

ND< 20.0 

240 


ND< 10.0 

S M " 

1,050 

5,270 
ND< 5.00 

Leachate 

6/27/2007 

(Unfiltered) 

NA 

NA 


NA 


NA 


NA 


NA 


NA 


ND 

ND 

ND< 20.0 ^ 
ND< 200 

ND< 10.0 
" M " 

634 

16,700 
N b < 5.00 

Leachate 

6/25/2008 

(Unfiltered) 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

ND< 20.0 
ND<200 

ND< 10.0 
23 


327 


1,320 

ND< 5.00 


Applied GeoSolutions, LLC 



Sediment Data 




TABLET. SUMMARY OF SEDIMENT 

ANALYTICAL RESULTS 


Pownal Tannery 


Pownal , Vermont 


S a m p i r I D : S C M 7 SD-36 SD-34 scr-31 SD-30 

Sample Co l l ec t i on Date : 9 /23 /2005 9 / 2 3 / 2 0 0 5 9 /23 /2005 9 / 2 3 / 2 0 0 5 9 / 2 3 / 2 0 0 5 

Ana ly te 
A n a l y t i c a l 

M e t l i o d 
U n i t s 

Sed imen t Q u a l i t y G u i d e l u i e s ™ (SQCs) 

N E L L E L S E L 

V O C s 

ds- l ,2 -Dich loroe[hene SW8260 f g / K  g - ~ N D < 42 N D < 33 N D < 4 7 N I  X 41 47 

svoc« 
Fluoranthene 

Pvrene 

SW8270C 

SW8270C 

f g / K  g 

1^6/Kg 
- : : 750 

490 

1,020000 

850,000 

N D < 340 

N D < 3 4 0 

N D < 3 3 0 

rMD< 330 

520 

470 

440 

400 

370 

N D < 3 3 0 

Benzo(b)nuoranthene SW8270C l - g / K g N D < 3 4 0 N D < 3 3 0 ND<:420 N I  X 330 N D < 3 3 0 

O iganoc t i l o r i ne Pesticides 

D ie ld r in SW8081A M g / K g _ 0.6 2 19,000 N D <  2 2 2 2 N C K 2 7 N I  X 2 2 N I  X 2 2 

4,4 D D T swaosiA U g / K g 7"" e.ooo'" 2.8 2.6 5.9 N I  X 2.2 N D <  2 2 

Po lyc ldo r ina ted B ip t ieny ls 

{None Detected) 680 » g / K g (Not App l icab le) N D N D N  D N D N D 

To ta l Organ ic Ca rbon 

U o y d Kahn m g / K g 10,000 100,000 3,200 3300 8,900 2 5 0 0 1,900 

I } i o idns 

Total 2,3.7.8-TCDD Equiva lence ' 8290 " g / K  g - 0.21 JAB 0.14 J A B l 0 . 45 ) 0.22 JAB 0.21 J A B l 

Meta ls (Fu l l Us t ) 

A l u m i n u m 

Bar ium 

SVV6010B 

" "SW6010B 

m g / K g 

" - g / K g 
-
- — E —  : 7 J 4 0 

N D < 26.2 

7,140 

N D < 25.8 

8,400 

50.6 

4 3 9 0 

N D < 26.8 

4,030 

N I  X 25.5 

Ca lc ium 

C h r o m i u m 

sw«noB 
SW6010B 

m g / K g 

m g / K g -  : 2 6 " " " 110 

<,950 

13.6 

4,950 

13.2 

8 «  0 

2Zi 
4,650 

l O J 

4 3 2 0 

1 8 3 

Cobalt SW6010B m g / K g - - - 7.99 7 J 0 8 2 7 N I  X 6.70 N D < 6.38 

Copper SW6010B m g / K g - 16 110 13.1 10.1 185 8.91 8.97 

I ron S W M i n B m g / K g - 2o,aio 40,000 20.600 20,300 2 U 0 0 14,600 13,000 

Lead SW6010B m g / K g - .11 250 14.5 1 2 0 22.1 11.1 15.4 

Magnes ium SVV6010B m g / K g 5,860 6,070 7,680 4 3 4 0 3 3 4 0 

Manganese S W M I O B m g / K g - 460 1,100 2S2 305 5  » I B I 264 

Nickel SW6010B m g / K g 16 " 7 5 ' ^ 15.5 15.4 15.3 1 1 . 2 " " " 9 3  5 

Potassium 

Selenium 

SW6010B 

SWbOlOB 

m g / K g 

m g / K g 
-
- : -

-
538 

16.1 

408 

" N D < 1 5 .  5  ' " 

1 J 8 0 

N C K 19.0 

479 

N D < 1 6 1 

N I  X 319 

N I  X 15 3 

Vanad ium 

Zinc 

SVV6010B 

SW6010B 

_ _ m g / K  g 

m g / K g 
— :  — -

120 
-

820 

9.42 

77.6 

9.04 

7 5 2 

1270 

90.9 

N D < 6 70 

61.7 

N D < 6 . 3 8 

5 4 J 

Mercurv S1\7471A m g / K g - N D < 00666 0.0824 N C K 0.0818 N I  X 0.0669 N I  X 0 0626 

Notes: 


Only detected analvtes reported "'Guidelines for the Protection and Managemenlof Aquatic Sediment Quality in Ontario (1993) 


VOCs = Volatile Organic Compounds '̂ ^ Guidelme is for DDT (total) 


SVOCs = StTni-Volatile Organic Compounds NEL = No Effects Level 


NA = Not Analyzed LEL = Lowest Effects Level 


ND = Indicates compound was analyzed for, but not detected at or above the reportinf; limit. SEL = Severe Effects Uvel 


I = Concentration detected is below the calibration range Underlined values exceed either the NEL, LEL, or SEL of the SQC.. 


A = Detection limit based on signal-lo-noise measurement 


B = Less than 10 times higher than method Wank level 


I = Interference 


•Qualifiers are associated with the native isomers used lo calculate the Total 2,3,7,8-TCDD Equivalence concentrations One or more native lay be qualified, with o r more qualifier See laborator\' report for details. 

Applied GeoSolutions, LLC 



TABLES. SUMMARY OF QA/QC RESULTS 


Sediment Sampling 


Pownal Tannery, 

North Pownal, Vermont 


Sampl f lD: SD-31 
Dup 

lSO-31) 
EU 

5jmplrCol l*(1ionD»t»: y/2:i/:uo.=; 9/23/2005 9/23/2005 

Aiwlyt f 
Analytical 

Method 
Uni t i 

VOCn 

ci«-1,2 Dichloroethene SWH260 ppb ND<*  1 ND<4n ND 

SVOCs 

Fluoranthene SWR270C 440 590 ND 

Pyret.; 'iws^yoc ppb 4(K) S70 ND 

Bcn7o(b)(lutirdntheRtr SWH:7OC ppb ND< .130 400 ND 

Orginothlorine Pr t t iddM 

Dieldnn SWSOSIA ppb ND<2 2 ND<2 4 ND 
4,4'DD1 SWSOBIA ppb ND<3 2 2.6 ND 

Polychloriiwinl Biph^nyU 
(Nime DetmrfPiJ) f>eo p p b  " "N"D MD ND 

Total Organic Carbon 

l-iovd Kahn ppm 2,500 ' "NA NA 

DiD«in» 

Toral 2.1.7,8-TCDDFf|uivaI»mc:c* 829(1 ppl 0.22 )AB 0.40 J ~ 3.7E-0fl JB 

MFtals(FullLiat) 

Aluminum SW6010B ppm 4.890 7,130 ND 
Banum SWMIOB ND< 26.8 ND-: 29.7 ND 
Calcium SWMIOB" ppm 4,M0 5,820 Nn 
ni romium 5W6010B ppm 10.3 12.9 ND 

Ctibalt SW6010B ppm Nn<f .70 ?.66 ND 

Copper " SWbOlbB _ PPH] 8.9 102 ND 
Iron SWMJIOB ppm 14,600 19,000 ND • 
Lea.1 SWeOlOB ppm 11.1 21J ND 
Magnt-imm SW6010B ppm 4,840 6,420 ND 
MflnKdne-.e SWWJIOB ppm 181 240 ND 
Nickel SW6010B ppm 11.2 15.4 ND 

rViMs'ijom PP^i 479 «73 ND 
Selenmm SW6mOB '  " ppm l'9Ji ND "" 
Vanadium SWWIOB ppm ND< 6 70 9.45 ND 
Zinr swwnoB ppm 61.7 ND 
Mercury SW7471A ND< 0 0669 ND< 0 0718 ND 1£1 

ppb - parts per billio 
Only detected dtialytes reported ppm = parts per mill 
VCXT*. ^ Volatile Organic Compounds ppt = parts per trillio 
tiVOC-i = Scmi-VitlDtlle Organic Compounds 
NA - NLi.AnaJv/ed 
ND = Lndicates compound wai analyred for, but ni above the reporting limil 
I = Concentration detected is below the calibration 
A = Detection limit based on si)(naI-to-noi 
B= Ij.'>ithdn 10 times higher than method blank levi 
I = lr 
•Qualifi .'.•ioriatcd with the • iMve isomers u.ned to calculate the Total 2,3,7,8-TCDD Equivalence roncpntrations One or more n, 

•Wt laboratory report for detail* 

TB 

1/23/2005 

ND< 25 

NA 

" NA " 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 


NA 


NA 


NA 

" N A 


NA 

NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 

NA 
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TABLE 8. SUMMARY OF QA/QC RESULTS 

Sediment Sampling 

Pownal Tannery, 

North Pownal, Vennont 


Sample ID: 

Sample CollecHon Date: 

Analyte 

VOCs 
Toluene 


SVOCs 

4-Methylphenol 


Phenanthrene 

Huoranthene 


Pyrene 

Benz(a)anthracene 

Chrysene 


Benzo(a)pyrene 


Benzo(l>)nuoranthene 


Benzo(k)fluoranthene 


Organochlorine Pesticides 

gamma-Chlordane 


Polychlorinated Biphenyls 


Pentachlorobipheny I 

Tetrachlorobiphenyl 


Total Organic Carbon 


Dioxins 

Total 2,3,7,8-TCDD Equivalence* 


Metals (FuU List) 

Aluminum 

Antimony 


Arsenic 

Barium 

Calcium 

Chromium 


Cobalt 

Copper 


Iron 

Lead 

Magnesium 


Manganese 


Nickel 

Potassium 


Selenium 

Vanadium 


Zinc 

Mercury 


Analytical 

Method 


SW8260 

SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW808l[A 

680 
680 

Uoyd Kahn 

8290 

SW6010B 
SW6010B 

SW6010B 
SW6010B 

SW6010B 
SW6010B 

SW60:0B 
SW6010B 
SW6010B 

SW6010B 
SW6010B 

SW6010B 
SW6010B 

SW6010B 
SW6010B 

SW6m0B 
SW6010B 
S W 7 4 7 : A 

Units 

ppb 

ppb 

ppb 
ppb 

ppb 
ppb 

ppb 

ppb 
ppb 

ppb 

ppb 

ppb 

ppb 

ppm 

ppt 

ppm 
ppm 

ppm 
ppm 
ppm 
ppm 

ppm 
ppm 
ppm 

ppm 
ppm 

ppm 
ppm 

ppm 
ppm 

ppm 
ppm 

ppm 

SD-31 

9/23/2005 

410 

710 


ND< 600 

900 


860 

ND< 600 


ND< 600 

ND< 600 


ND< 600 


ND< 600 


lo" 

26 
21 

26,000 

2.9 JAI 

14,200 

15.2 


ND< 5.85 

78.6 


14,300 

29.6 


ND< 14.6 

32.4 


28,000 

40.5 


9,890 

1,010 


22.1 

1,770 


ND< 5.8 


19.2 

138 


0.134 

Dup 

(SD-31) 


9/23/2005 


420 


2,500 


850 

1,900 


1,800 

1,000 


1,000 

940 


750 

770 


ND< 9.9 


ND<12 

ND<12 


NA 


2.60 JA 

12,000 
13.3 


ND< 5.89 

74.9 


14,200 

30.7 


ND< 14.7 


35.3 

26,100 

37.9 


8,960 

988 


20.3 

1,480 


ND< 5.9 

16.90 


126.0 
ND< 0.169 

EB 

9/23/2005 

ND 

ND 
ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

NTD 

ND 
ND 

NA 

0.00 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 

0.0183 
ND 

ND 
ND 

ND 
0.0245 

ND 

TB 

9/23/2005 

ND< 25 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA"" 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

Notes: ppb = parts per billion 
Only detected analytes reported. ppm = parts per million 
VOCs = Volatile Organic Compounds ppt = parts per trillion 
SVOCs = Semi-Volatile Organic Compounds 
NA = Not Analyzed 
ND = Indicates compound was analyzed for, but not detected at or above the reporting limit. 
J = Concentration detected is below the calibration range 
A = Detection limit based on signal-to-noise measurement 
B = Less than 10 times higher than method blank level 
1 = Interference 
*QuaIifiers are associated with the native isomers used to calculate the Total 2,3,7,8-TCDD Equivalence concentrations. One or more native isomer may be 
qualified, with one or more qualifier. See laboratory report for details. 
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TABLE 7. SUMMARY OF SEDIMENT 

ANALYTICAL RESULTS 


Pownal Tannery 

Pov •̂Tlal, Vermonl 


Samp l r lD : SD-37 SD-36 S D - i l SD-31 SD-30 

Samplf Collection Daff: 9/28/2006 9/a</2006 9/28/2006 9/28/2006 9/28/2(X)6 

Sedimeni Quali ty Guidel ines'" (SQG») 
Analytical 

Analyte Units 
Method 


NEL LEL SEL 


VOCs 

Toluene SV\'B260 US/Kg N I X 39 ND<65 ND< 50 410 ND<44 

SVOCs -
4-Melhylphencl SW8270C M&/K& — I NCK 410 NCK 370 N I X 380 710 ~ ND< 310 

Phprunthrene SW8270C 560 950,000 ZQO 450 ND<380 ND<600 ND< 310 
Ftuoranlhene 5W8270C -— :̂:- 750 1.020,000 1,000 710 " N I  X 380 MO ND< 310 

t\TCTie SW8370C us/Kg 4W 850,000 1.000 650 NCK 380 860 ND^310 

Benz(a)an1hracn>e 5W9270C Hg/Kg 320 1.480.000 550 NCK 370 NCX 380 ND<600 ND<310 

Chn'sene 5W8270C Hg/Kg 340 460,000 570 NCK 370 ND< 380 NCK 600 N D < 3 I 0 

B«izt>( a) pyrene SWP270C ng /Kg 370 1.440.000 480 N I X 370 ND<380 ND<600 ND<310 

Btrtujo(b){\ u oran thenu 5W8270C . g / K g - 440 NCK 370 N D < 380 ND<600 ND< 310 

Organochlorine Peslirides - 
gam md-ChloTdane SWSOBJA . g / K g 5 3 J,000 \ ' D < 6 4 NCK 6 0 ND< 6 D 10 N D * 5 0 

Polychlorinited Biphenyls 

Pm tac hip robi phenv 1 680 ND< 97 NCK 9 7 N I X 13 26 N D < 8 6 

Tel raf hlorob i pben y 1 6B0 MS/KR 
- - N I X 9 7 NCK 97 NCK 13 21 N D < 8 6 

To t j l Organic Carbon 

Hg/Kg 

_ -
UovdKahn m g / K g 10,000 100,000 11.000 WOO 16.1)00 JbjQOO 2,800 

Dio i ins _ 
Total ?,3,7,8-TCDD Equivalence* 8290 ng /Kg 0.79 | A I a 4 9 J A l 12 JA 2.9 JAI 1.0 JAI 

Metals (Full List) - 
Aluminum SWWIOB mg/Kg 9^90 9,390 8.030 14.200 6,410 
AnUmonv SW6010B mg /Kg - - - 38.4 18J 12.0 15J ND< 6.1B 

Arsenic "SVIWIOB m g / K g - -6 33 - N D < 4 1 7 2.65 3.M NCK 5 85 2J9 
Banum SWWIOB mg/Kg _ 44J NCK 381 ND< 368 78.6 ND< 30.9 

Calnum SWbOlOB n>g/Kg _ - - 9,020 9,570 5;>20 14,300 3,900 

Chromium S\V60]0B mg /Kg 26 no 213 I 9 J 3^3 29^ 11.6 
Cohall SW6010B m g / K g - 10.6 N I X 953 NCK 9 21 NCK 146 N D * 7 72 ~ - Copper S\V6010B mg/Kg 16 110 20J 17.1 314 10.2 m-Iron SW6010B mg /Kg 20,000 40,000 71,900 21,700 25.800 2S.000 18.100 - - : — Lead " SW6010B mg /Kg 31 250 29.7 172 18.1 403 152 

Magnesium SWWIOB mg/Kg 7,680 8,170 5.400 9.890 4.760 

SW6010B mg /Kg 460 1,100 497 310 1.010 240 m 
Nickel SWtfllOB mg/Kg - 16 75 1T9 162 1^6 22a 13.7 

Polassmm SW6010B m g / K g 831 679 630 1.770 ND<386 -
Selenium SVV6010B mg /Kg - - - N I X 42 ND< 38 M  X 37 N I X 5 8 N D < 3 1 _ - Vanadium SW&010B mg /Kg 12.8 11.0 11.4 19.2 N D < 7 72 

Zinc SW.'6r)]0B mg /Kg 120 S20 98.6 84.0 86.6 I3S 903 " - -
Mercurv SW747IA mg /Kg 0.112 N I X  0 07O9 NCK 00739 0.134 ND< 0.0596 -
Notes 


Only deletled analyles reported. ' " Guidelines for the Prrteirlion and Management ol Aquatic Sediment Qualilv in Ontano (1993) 


VOCs = Volatile Orgamc Compounds '*•' GuideLne is (or DDT (total) 

SVOCs = Semi-Volalile Organic Compounds NEL = No Effects Lev el 

NA = Nol Analvied LFL - Lowest Effects Le\el 


ND = Indicates compound was analyzed for, but ntA delected at CT above the repc.tling limil SEL = Severe Effects Level 

J = Concenlralion detected is below the calibration range Underlined values exceed either the NEL, LEU or SEL of the SQC, 


A = Detection iimil based cir signal-lo-noise measuTemerl 

B " L K  * than 10 limes higher than m^hod Hank level 

I = InJeri^erence 

*Qu3' i i i«^ are associated with ihe native isomers used to cal iuble the Total 2.3,7.8-TCDD Equivalence concenlraHons One o •e qualifier. See laboratory report for details 
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TABLE 7. SUMMARY OF SEDIMENT 

ANALYTICAL RESULTS 


Pownal Tannery 

Pownal, Vermont 


Sample ID: SD-37 SD-36 SD-34 SD-31 SD-30 

Sample CollecHon Date: 6/20/2007 6/20/2007 6/20/2007 6/20/2007 6/20/2007 

Sediment Quality Guidelines"> (SQGs) 
Analytical 

Analyte Units 
Method 


NEL LEL SEL 


Polychlorinated Biphenyls 

(None Detected) 680 W  f ND ND ND ND ND 

Total Organic Carbon 

Uoyd Kahn m g / K g 10,000 100,000 14,000 1,700 10.200 1,600 2 , 4 0 0 ^ 

Metals (FuU List) 

Aluminum SW6010B m g / K g 11,900 8,610 10,200 7,100 8,650 — - 
Antimony SW6010B mg/Kg ND< 8.37 ND< 5.43 ND< 7.39 ND< 6.66 9.12 -
Arsenic SW6010B mg/Kg 6 33 ND< 8.37 ND< 5.43 ND< 7.39 2.18 ND< 6.04 -
Barium SW6010B mg/Kg 71.2 ND< 27.2 50.8 ND< 33.3 33.3 -
Calcium SW6010B m g / K g 11,200 2,600 8,300 8,430 8,360 

Chromium SW6010B m g / K g 26 110 61.3 16.3 32.7 12.4 20.6 
- - = Cobalt ^VVMIOB m g / K g 10.9 7.53 ND< 9.24 ND< 8.3 ND< 7.55 

Copper SW6010B m g / K g 16 110 3M 12.0 IM 9.87 11.6 -
Iron SW6010B mg/Kg 20,000 40,000 25300 21,500 21,500 17,200 22,700 -
Lead SW6010B m g / K g 31 250 18 3D 6.9 11 — 
Magnesium S W 6 0 1 0 B ^ m g / K g ^ 4 7 0 4,990 7,590 7,100 ^6,120 

Manganese SW6010B m g / K g 460 1,100 629 377 406 248 254 -
Nickel SW60I0B m g / K g 16 75 20.0 14.7 IM 11.7 20.3 

Potassium SW6010B m g / K g - 1,460 761 1,210 891 722 "" 

Selenium l;VV60iOB m g / K g ND< 8.4 N b < 5.4 N D < 1 . 7 "  ̂  ND< 6.0 

Vanadium SW6010B m g / K g 14.3 8.17 11.4 ND< 8.33 10.6 

Zinc SW6010B m g / K g 120 820 138 77.0 101 72.5 101 — - ~ 
Mercury SW7471A m g / K g 0.156 ND<ir0558 ND< 0.0748 0.163 ND<0.0623" 
Cyanide SW9010B m g / K g ND< 1.2 ND< 1.5 ND< 1.5 ND< 1.3 ND< 1.2 

Notes: 


Only detected analytes reported. Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (1993) 


VOCs = Volatile Organic Compounds '^' Guideline is for DDT (total) 


SVOCs = Semi-Volatile Organic Compounds NEL = No Effects Level 

NA - Not Analyzed LEL = Lowest Effects Level 

ND = Indicates compound was analyzed for, but not detected at or above the reporting limit. SEL = Severe Effects Level 

Underlined values exceed either the NEL, LEL, or SEL of the SQG. 

Applied GeoSolutions, LLC TABLE 7 



TABLE 8. SUMMARY OF QA/QC RESULTS 

Sediment Sampling 

Pownal Tannery, 
North Pownal, Vermont 

Sample ID: SD-34 
Dup 

(SD-34) 
EB 

{Sample Collection Date: 6/20/2007 6/20/2007 6/20/2007 

Analyte Analytical 
Method 

Units 

Polychlorinated Biphenyls 
(None Detected) 680 ppb ND ND ND 

Total Organic Carbon 

Lloyd Kahn ppm 26,000 NA NA 

Dioxins 

Total 2,3,7,8-TCDD Equivalence* 8290 ppt 10,200 NA NA 

Metals (Full List) 

Aluminum SW6010B ppm 10,200 11,800 ND 
Antimony SW6010B ppm ND< 7.39 ND<8.09 ND 

Arsenic SW6010B ppm ND< 7.39 ND<8.09 ND 
Barium SW6010B ppm 50.8 59.3 ND 

Calcium swemoB ppm 8,300 7,500 ND 
Chromium SW6010B ppm 32.7 33.5 ND 

Cobalt SW6010B ppm ND< 9.24 ND< 10.1 ND 
Copper SW6010B ppm 19.4 23.1 0.0251 
Iron SW6010B ppm 21,500 24,900 ND 

Lead SW6010B ppm 30 30 ND 
Magnesium SW6010B ppm 7390 8,260 ND 

Manganese SW6010B ppm 406 475 ND 
Nickel SW6010B ppm 16.4 19.5 ND 

Potassium SW6010B ppm 1,210 1,350 ND 

Selenium SW6010B ppm ND< 7.4 ND<8.1 ND 
Vanadium SW6010B ppm 11.4 13.0 ND 
Zinc SW6010B ppm 101 117 ND 
Mercury 5W7471A ppm ND< 0.0748 ND< 0.0765 ND 
Cyanide SW9010B ppm ND< 1.5 ND< 1.6 NA 

Notes: 
Only detected analytes reported. ppb = parts per billion 
VOCs = Volatile Organic Compounds ppm = parts per million 
SVOCs = Semi-Volatile Organic Comp>ounds ppt = parts per trillion 
NA = Not Analyzed 
ND = Indicates compound was analyzed for, but not detected at or above the reporting limit. 

Applied GeoSolutions, LLC TABLE 8 
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TABLES. SUMMARY OF SEDIMENT 

ANALYTICAL RESULTS 


Pownal Tannery 

Pownal, Vermont 


Sample ID: SI>37 SD-36 SD-34 SD-31 SD-30 

Sample Collection Date; 6 /26/2008 6/26/2008 6/26/20O8 6/26/2008 6/26/2008 

1S e d i m e r l Qual i ty Guidel ines '" ' (SQGs) 

Analytical 
Analyte Units 

VTDEC Di»ft 
NEL LEL SEL Sediment 

Sc reen ing Values 

Method 

Polychlorinated Biphenyls 

(None Detected) 680 t V t ! 60 ND N D N D ND ND -
Total Organic Carbon 

Lloyd Kahn m g / K g 10,000 100,000 10,000 17,600 920 8300 22,600 750 

Metals (FuU List) 

Aluminum SW6010B m g / K g 9,340 7,100 7350 11,200 5,900 

Antimony SW6mOB m g / K g 2 ND< 8.0 ND< 6.6 N D < 7 . 4 ND< 11 NDc 5.9 

Arsenic SW6010B mg/Kg 6 33 10 4 . % N D c 1.66 4.38 5.35 3.91 -
Barium SW6010B m g / K g 57.7 ND< 33.2 40.6 8 9 J NDc 29.5 

Beryllium SW6010B m g / K g 0338 N D < 0 4 1 5 ND< 0.461 ND< 0 680 N D c 0 369 

Cadmium SW6010B mg/Kg 0.6 10 1 ND< 1.00 ND< 0.829 ND< 0.923 1 J 9 NDc 0.7J8 -
Calcium SW6010B m g / K g 12,300 4,020 6360 14,900 21300 


Chromium SW6010B m g / K g 26 110 43 21.4 13,8 28,7 25,2 10,7 
-
Cobalt SVV6010B mg/Kg ND< 10.0 ND< 8.29 ND< 9.23 ND< 13.6 NDc 7.38 

Copper SW6010B m g / K g 16 110 36 2  M 14.7 2 2 3 4 8 1 13.7 

Iron SW6mOB m g / K g 20,600" 40,000 20,000 22,600 20,000 20,700 25,200 ,17,600 

.;_ _ j - _ _ U a d SW6010B m g / K g 31 250 ' ' 35.8 23 14 25 50 13 

Magnesium SW6010B m g / K g 7,830 4360 5,900 7,570 ' ' 13,400 

Manganese " SW6010B m g / K g 460 1 ,100^ 460 787 417 361 1,000 260 

Nickel SW6010B m g / K g 75 19,8 1 6 1 17.3 28,0 14.4 

Potassium SW6010B m g / K g 1,330 706 845 1,820 603 

Selenium SW6010B m g / K g ND< 2.0 N D c 1.7 ND< 1.8 N D c 2 7 NDc 1.5 

Sliver SW6010B m g / K g 1.0 ND< 2 80 N D < 2 32 ND< 2.58 NDC 3.81 NDc 2 07 

Sodium SW6010B m g / K g ND<501 N D < 4 1 5 ND< 461 N D c 680 NDc 369 

Thallium SW6010B m g / K g ND< 2.0 ND< 1 7 ' N D ^ l  X N D < 2 . 7 NDc 1.5 

Vanadium SW6mOB m g / K g 13.3 ND< 8.29 9.48 N D c 15.8 7,62 ---- ' ' -— 
Zinc SW6010B m g / K g 120 820 121 112 76^6 102 162 ^ 9 8 . 9 

Mercury SW7471A m g / K g 0.116 0.114 0.142 0.182 0.0784 

Cyanide SW9010B m g / K g ND< 1.5 N D < 1 . 3 " " N D < 1 . 5 N D c 2 T  " N D c T . 2 

Notes-

VOCs = Volatile Orgamc Compounds ' " Guidelines for the Protection and Management of Aquatic Sediment QuaHt\' in Ontario (1993) 

SVOCs = Semi-Volatile Orgiinic Compounds '^' Guideline is for DDT (total) 


NA = Nol Analyzed NEL = No Effects Level 


ND = Indicates compound was analyzed /or, bul nol detected at or above the ref>orting limit LEL = Lowest Effects Level 


SEL = Severe Effects l^vel 
Underlined values exceed either the NEL, LEL, or SEL of the SQG 

Applied GeoSolutions, LLC 



TABLE 9. SUMMARY OF QA/QC RESULTS 

Sediment Sampling 

Pownal Tannery, 

North Pownal, Vermont 

Sample ID: SD-M 
Dup 

(SD-34) 
EB 

|Sample Collection Date: 6/26/2008 6/26/2008 6/26/2008 

Analyte 
Analytical 

Method 
Units 

Polychlorinated Biphenyls 

(None Detected) 680 ppb ND ND ND 

Total Organic Carbon 

Lloyd Kahn ppm 8,500 NA NA 

Metals (FuU List) 

Aluminum SW6010B ppm 7,550 7,890 ND 
Antimony SW6010B ppm ND< 7.4 ND< 6.6 ND 
Ai^enic SW6010B ppm 4.38 4.53 ND 

'Barium SW6010B ppm 40.6 47.0 ND 

Beryllium SW6010B ppm ND< 0.461 ND< 0.413 ND 

Cadmium SW6010B ppm ND< 0.923 ND< 0.825 ND 
Calcium SW6010B ppm 6,860 6,890 ND 

Chromium SW6010B ppm 28.7 20.9 ND 

Cobalt SW6010B ppm ND< 9.23 ND< 8.25 ND 

Copper SW6010B ppm 22.5 27.0 ND 

Iron SW6010B ppm 20,700 21,000 ND 

Lead SW6010B ppm 25 23 ND 

iMagnesium SW6mOB ppm 5,900 5,820 ND 

Manganese SW6010B ppm 361 357 ND 

Nickel SW6010B ppm 17.3 16,6 ND 

Potassium SW6010B ppm 845 904 ND 

Selenium SW6010B ppm ND< 1.8 ND< 1.7 ND 

Silver SW6010B ppm ND< 2.58 ND< 2.31 ND 

Sodium SW60I0B ppm ND<461 ND< 413 ND 

Thallium SW6010B ppm ND<1.8 ND< 1.7 ND 
Vanadium SW6010B ppm 9.48 10,2 ND 

Zinc SW6010B ppm 102 94,9 ND 
iMenrurv SW7471A ppm 0.142 0.118 ND 

Cyanide SW9010B ppm ND< 1.5 ND< 1.5 ND 

Notes: 
VOCs = Volatile Organic Compounds ppb = parts per billion 
SVOCs = Semi-Volatile Organic Compounds ppm = parts per million 
NA = Not Analyzed ppt = parts per trillion 
ND = Indicates compound was analyzed for, but not detected at or above the reporting limit. 

Applied GeoSolutions, LLC 
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Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS 
Residential Wells 


Pownal Tannery 

Pownal, Vermont 


Sample ID Lubeck Dupuis 1 

1 
Sample Collection Date 9/21/02005 9/21/02005 

Groundwater Quality Standards 
Parameter Analytical Method Primary Secondary 

VGES PAL VGES PAL 

Final Field Parameters 
pH(su) Field - - - - 6.6 6.64 
Specific Conductance (us/cm3) Field - - - - 440.3 511.8 
Temperature C Field - - - - 15.76 15.58 

VOCs 
(none detected) SW8260B Not Applicable ND ND 

SVOCs 
(none detected) SW8270C Not Applicable ND ND 

Metals 
Antimony SW6020A 6 3 - - <10 <10 
Arsenic SW6020A 10 1 - - <1 <1 
Barium SW6020A 2000 1000 - - 14.2 15.8 
Chromium SW6020A 100 50 - - <5 <5 
Lead SW6020A 15 1,5 - - <1 <1 
Manganese SW6020A 840 - - <5 <5 
Zinc SW6020A - - 5000 2500 <10 136 

Notes: 
All resultes in micrograms per liter, unless otherwise noted VGES = Vennont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds ND = Not detected 
SVOCs = Semivolatile Organic Compounds 



Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS 
Residential Wells 


Pownal Tannery 

Pownal, Vermont 


Sample ID Lubeck Bisson 

1 
Sample Collection Date 9/27/2006 9/27/2006 

Groundwater Quality Standards 
Parameter Analjtical Method Primary Secondary 

VGES PAL VGES PAL 

Final Field Parameters 
pH (su) Field - - - - 6.8 6.38 
Specific Conductance (us/cm3) Field - - - - 433 568 
Temperature C Field - - - - 14.34 15.68 

VOCs 
(none detected) SW8260B Not Applicable ND ND 

SVOCs 
(none detected) SW8270C Not Applicable ND ND 

Metals 
Antimony SW6020A 6 3 - - <10 <10 
Arsenic SW6020A 10 1 - - <1 <1 
Barium SW6020A 2000 1000 - - 13.8 32.3 
Chromium SW6020A 100 50 - - <5 <5 
Lead SW6020A 15 1.5 - - L24 1.08 
Manganese SW6020A 840 - - <5 <5 
Zinc SW6020A - - 5000 2500 23.9 <10 

Notes: 
All resultes in micrograms per liter, unless otherwise noted VGES = Vermont Groundwater Enforcement Standard 
Only detected analytes reported PAL = Preventative Action Limit 
VOCs = Volatile Organic Compounds ND = Not detected 
SVOCs = Semivolatile Organic Compounds 



Table 9. SUMMARY OF GROUNDWATER MONITORING RESULTS 

Sample ID 

Sample Collection Date & Time 

Parameter 

Final Field Parameters 

pH (su) 

Specific Conductance (us/cm3) 

Temperature C 


VOCs 

(none detected) 


SVOCs 

(none detected) 


Metals 

Antimony 

Arsenic 

Barium 

Chromium 

Lead 

Manganese 

Zinc 


Notes; 


Analytical Method 

Field 
Field 
Field 

SW8260B 

SW8270C 

SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 

Residential Wells 

Pownal Tannery 
Pownal, Vermont 

Lubeck 

9/20/2007 1130 
Groundwater Quality Standards 
Primary Secondary 
VGES PAL VGES PAL 

- - - - 7.19 
- - - - 383.1 
- - - - 12.5 

Not Applicable 
1 

ND 

1 1
Not Applicable 

1 
ND 

1 

6 3 - - <20 
10 1 - - <5 

2000 1000 - - <200 
100 50 - - <10 
15 1.5 - - <5 

840 - - <15 
- - 5000 2500 <20 

VGES = Vermont Groundwater Enforcement Standard 
PAL = Preventative Action Limit 
ND = Not detected 

Bisson 

9/20/2007 

ND 

ND 

<20 
<5 
<200 
<10 
<5 
<15 
<10 

1210 

6.82 
592 
13.9 

DuPuls 

9/20/2007 

ND 

ND 

<20 
<5 
<200 
<10 
<5 
<15 

1153 1 

7.11 
339.9 

15.2 

561 

All resultes in micrograms per liter, unless otherwise noted 
Only detected analytes reported 
VOCs = Volatile Organic Compounds 
SVOCs = Semivolatile Organic Compounds 



Table 6. SUMMARY OF GROUNDWATER MONITORING RESULTS 
Residential Wells 

Pownal Tannery 
Pownal, Vermont 

Lubeck Bisson 

9/25/2008 
Groundwater Quality Standards 
Primary Secondary 
VGES PAL VGES PAL 

- - - - 6,54 

- - - - 8.2 

- - - - 14.2 

ND 
5 	 0.5 <1 ND 
1000 500 1.1 ND 

1 1 1 
Not Applicable NS NS 

6 3 - - <10 <10 
10 1 - - <1 <1 

2000 1000 - - 13,9 
100 50 - - <5 <5 

15 1,5 - - 1.03 
840 - - <5 <5 

- - 5000 2500 <50 <50 

VGES = Vermont Groundwater Enforcement Standard 
PAL = Preventative Action Limit 
ND = Not detected 
NS = Not sampled 

11/5/2008 

6,28 
485,1 

13.9 

26.4 

1,03 

DuPuls 

ND 

NS 

<10 
<1 

<5 

<5 

9/25/2008 

6,78 
1,8 

15,9 

1,1 

13,5 

1,09 

407 

Sample ID 

Sample Collection Date & Time 

Parameter 

Final Field Parameters 

pH (su) 

Specific Conductance (us/cm3) 

Temperature C 


VOCs 

Benzene 

Toluene 


SVOCs 

(none detected) 


Metals 

Antimony 

Arsenic 

Barium 

Chromium 

Lead 

Manganese 

Zinc 


Notes: 

All resultes in micrograms per liler, unless otherwise noted 
Only detected analytes reported 
VOCs = Volatile Organic Compounds 
SVOCs = Semivolatile Organic Compounds 

Analytical Method 

Field 
Field 
Field 

SW8260B 
SW8260B 

SW8270C 

SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
SW6020A 
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Table 10. SUMMARY OF GAS MONITORING RESULTS 

Sample Location 

Time 


VOCsbyPID(l0.2eV) 

02 


CH4 

H2S 


Barometric Pressure 


Sample Location 

Time 


VOCsbyPn)(10.2eV) 

02 


CH4 

H2S 


Barometric Pressure 


Sample Location 

Time 


VOCg by PID(10.2eV) 

02 


CH4 

H2S 


Barometric Pressure 


Sample Location 

Time 


VOCs by PID(lOJeV) 

02 


CH4 

H2S 


Barometric Pressure 


Sample Location 

Time 


VOCsbyPn>(10.2eV) 

02 


CH4 

H2S 


Barometric Pressure 


Sample Location 

Time 


VOCsbyPlD(10.2eV) 

02 


CH4 

H2S 


Barometric Pressure 


Outside Ambient 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GP-l 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GP-2 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GP-3 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GV-1 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GV.2 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

Lagoon Area 

Pownal Tannery 

Pownal, Vermont 


Sample Date 
2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 

11:45 15:18 9:20 14:58 11:55 

0 0 0 0.8 0 

15 21.2 20.8 20.8 20.8 

1.6 0 0 0 0 
0 	 0 0 0 0 

1027 1020.3 1017.3 1012.8 1018 

2/3/2005 3/27/2005 snonoos 6/30/2005 9/21/2005 
12:48 15:23 9:23 15:10 12:22 

0 0.3 0 0 0.9 
9.6 7.2 14.3 1.4 4.2 

1.35 0,75 0 0.7 >5.00 
0 0 0 0 0 

1027 1020.3 1017.3 1012.8 1018 

2/3/2005 3/27/2005 5/1O/2005 6/30/2005 9/21/2005 
12:42 15:28 9:30 15:17 12:31 

6 1.4 0 1.6 2,6 
15.7 	 9.9 18.4 5.7 4.8 

0 0 0 0.2 0.15 
0 0 0 0 0 

1027 1020.3 1017.3 1012.8 1018 

2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
12:27 15:36 9:38 15:25 12:38 

12 3.1 0 0.8 1.7 
1.6 	 3 19.1 2.9 2.7 

0 0 0 0.2 0.15 
0 0 0 0 0 

1027 1020.3 1017.3 1012.8 1018 

2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
NM 15:46 9:50 15:38 12:49 
NM . 0 0 0 0 
NM 14.2 13.4 1.6 9.9 
NM 0.55 0 0.9 0.15 
NM 0 0 6 0 

1020.3 1017.3 1012.8 1018 

2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
NM 15:52 9:58 15:45 NM 
NM 0 0 ONM 
NM- 15.9 15.3 7.1 NM 
NM 4.45 0.85 4.45 NM 
NM 0 0 ONM 

1020.3 1017.3 1012.8 1018 



Table 10. SUMMARY OF GAS MONITORING RESULTS 
Lagoon Area 

Pownal Tannery 
Pownal, Vennont 

Sample Location GV-3 2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
Time NM 15:57 10:05 15:51 NM 

VOCs by Pro(10.2eV) (ppm) NM 0 0 ONM 
0  2 (%) NM 9.9 10.4 1.4 NM 


CH4 (%) NM >5.0 0.4 >S.0 NM 

H2S (ppm) NM 0 0 12 NM 


Barometric Pressure hPa 1020.3 1017.3 1012.8 1018 


Sample Location GV-4 2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
Time 13:05 16:02 10:15 15:57 NM 


VOCs by Pn>(10.2eV) (ppm) 0 0 0 ONM 

02 (%) 4 9 14.4 0.6 NM 


CH4 (%) >5 >5.0 0.55 >5.00 NM 

H2S (ppm) 0 0 0 5NM 

Barometric Pressure hPa 1027 1020.3 1017,3 1012.8 1018 

Sample Location GV-S 2/3/2005 3/27/2005 5/10/2005 6/30/2005 9/21/2005 
Time NM 16:09 10:22 16:05 12:59 

VOCs by PID(10.2eV) (ppm) NM 0 0 0 0 
02 (%) NM 13.3 10.4 4.3 6.8 

CH4 (%) NM 4.3 >5.0 >5.0 >5.0 
H2S (%) NM 0 0 0 0 

Barometric Pressure hPa 1020.3 1017.3 1012.8 1018 

Notes: 
Units as indicated 
02, CH4, H2S measured w/ MSA Passport multi-gas meter 
NM = Not Measured 
Barometric pressure as reported at the Bennington State Airport 



Table 10, SUMMARY OF GAS MONITORING RESULTS 
Lagoon Area 

Pownal Tannery 
Pownal, Vermont 

Sample Date 
Sample Location Outside Ambient 4/28/2006 9/27/2006 

Time 10:12 12:03 
VOCsbyPn)(10.2eV) (ppm) 0.7 0 

02 (%) 21.5 20.9 
CH4 (%) 0 0 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location OP-1 4/28/2006 9/27/2006 
Time 10:19 12:06 

VOCs by PID(10.2eV) (ppm) 2.2 4.2 
02 (%) 19.5 8.7 

CH4 (%) 0 0 
IMS (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location GP-2 4/28/2006 9/27/2006 
Time 10:27 12:13 

VOCs by PID(10.2eV) (ppm) 2.2 4.2 
02 (%) 14.4 4.1 

CH4 (%) 0 0.15 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location GP-3 4/28/2006 9/27/2006 
Time 10:32 12:20 

VOCsbyPID(10.2eV) (ppm) 3 4.2 
02 (%) 5.1 0.6 

CH4 (%) 0 0.15 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location GV-1 4/28/2006 9/27/2006 
Time 10:45 12:32 

VOCs by PlD(10.2eV) (ppm) 0 0 
02 (%) 21 15.1 

CH4 (%) 0 0.15 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location GV-2 4/28/2006 9/27/2006 
Time 10:50 12:54 

VOCs by Pn)(10.2eV) (ppm) 0 2.1 
02 (%) 20.6 4 

CH4 (%) 0 0.15 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Pagel of2 



Table 10. SUMMARY OF GAS MONITORING RESULTS 
Lagoon Area 


Pownal Tannery 

Pownal, Vermont 


Sample Location GV-3 4/28/2006 9/27/2006 
Time 10:56 12:59 

VOCsbyPID(10.2eV) (ppm) 0 0 
02 (%) 20.9 10 

CH4 (%) 0 0.2 
H2S (ppm) 0 0 

Barometric Pressure hPa 1024 1016 

Sample Location GV-4 4/28/2006 9/27/2006 
Time 11:00 13:03 

VOCsbyPID(10.2eV) (ppm) 0 0 
02 

CH4 
(%) 
(%) 

21.2 
0 

4.5 
2.3 

H2S (ppm) 0 0 
Barometric Pressure hPa 1024 1016 

Sample Location GV-5 4/28/2006 9/27/2006 
Time 11:05 13:11 

VOCsbyPrD(10.2eV) (ppm) 0 0 
02 (%) 18.1 2.8 

CH4 (%) 2.25 0.55 
H2S (%) 0 .0 

Barometric Pressure hPa 1024 1016 

Notes: 
Units as indicated 
02, CH4, H2S measured w/ MSA Passport multi-gas meter 
NM = Not Measured 
Barometric pressure as reported at the Bennington State Airport 

Page 2 of 2 



Table 10. SUMMARY OF GAS 

MONITORING RESULTS 


Lagoon Area 


Samplf Location 
Tliao 

VOCJbyPID(10.2«V) 
02 

cn4 
HIS 


Baraowtric Proiure 


Samplt Locatjoii 

Time 


V0CibyPlIXlI).2eV) 

02 


CH4 

H2S 


Baromatric Frassurc 


Sample L«earion 

TilM 


VOCibyPKHIOJeV) 

0 1 


OM 

HIS 


Baroauetric Prauure 


Sample Location 

Time 


V0CibyriD(llJ.2eV) 

02 


caA 
HIS 


Barometric Prauure 


Sample Location 

Time 


VOCi by Pm(ia.2cV) 

02 


CH4 

H2S 


Barometric Preiiure 


Sample L«catton 

Time 


VOO by PIIKIO.21V) 

02 . 

CH< 
HZS 

Barometric Prcasnre 

Sample Location 

Time 


V0CibyPII>Ull.2eV) 

02 


C » 

HIS 


Barometric Prvsure 


Sample Location 

Time 


v o c  e by PID(10.2eV) 

02 


CH4 

E2S 


Barometric Preuurc 


Sample Location 

Time 


VOC.byPU)(10.2<V) 

02 


CH4 

B2S 


Barometric Presiiire 


Votm 
Uniti ai indicated 

Outiide Ambient 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

GP-i 

(ppm) 

(%> 
(%) 

(ppm) 
kPa 

GP-2 

(ppm) 

(%) 
(•Si) 

(ppm) 
kPa 

GP-3 

(ppm) 

(%) 
(%) 

(ppm) 
bPa 

OV-1 

(ppm) 

(%) 
(14) 

(ppm) 
hPa 

0V.2 

(ppm) 

(%) 
(%) 

(ppm) 
kPa 

av.3 

(ppm) 

CM 
(«.) 

(ppm) 
hPa 

QV-4 

(ppm) 

(%) 
CM 

(ppm) 
liPa 

GV.J 

(ppm) 

C%) 
(%) 
(M.) 
hPa 

Sanplo Date 
5/18/2007 

10:12 
0.7 
J1.5 

0 
0 
1033.1 

9/18/2007 
10: l» 
. 22 
19.3 

0 
0 

1033.1 

9/18/2007 
1027 

2 i 
14.4 

0 
0 

1032.7 

9/18/2007 
10:32 

3 
5,1 

0 
0 

1032.7 

9/18/2007 
I0:4S 

0 
21 
0 
0 

m i s 

9/18/2007 
10:30 

0 
20.<i 

0 
0 

1032,4 

9/isnsxn 
10:56 

0 
20i 

0 
0 

1032.4 

9/18/2007 
11<« 

0 
2 U 

0 
0 

1032,4 

9/18/2007 
ll:OS 

0 
18 

2J5 
0 

1032.4 

0 2 , CH4, H2S measiucd w/ MSA Psuport multi-gu meter 
N M - N o t M c u u T B d 
Banunctric prcsa j re u itported »t UK Bcimington State Airport 

Page 2 of 2 



Table 10. SUMMARY OF GAS MONITORING 
RESULTS 


Lagoon Aiea 


Sample Locatloa 

Time 


VOCsbyPID(l0.2oV) 

02 


CH4 

H2S 


Barometfic f renurc 


Sample Location 

Time 


VOCsbyPID(10,2oV) 

02 


CH4 

H2S 


Barometric Pretiurc 


Sample LocaHon 

Time 


VOCiliyPID(10.1tV) 

02 


CU4 

H2S 


Barometric Preasure 


Sample Locatioa 

Tbne 


VOC»byPlD{10.2eV) 

02 


CH4 

H25 


Barometric Presinrv 


Sample Location 

Time 


VOCibyPID(t0.2cV) 

02 


CH4 

H2S 


Barometric Preasure 


Sample Location 

Time 


V O C  I by WD(10.2eV) 


02 

CH4 

H2S 


Barometric Prcuurc 


Sample Locat&oit 

Time 


VOC. by PID(I0.2eV) 

02 


CH4 

H2S 


Saromctric Pressure 


Sample Location 

Time 


VOCi by Pro(10.2cV) 

02 


CH4 

HIS 


Barometric Pleasure 


Sample Location 

Time 


VOCibyPIIHiOJeV) 

02 


CH4 

H2S 


Boromctrtc Pressure 


fiottt: 

Units as indicated 


Outside Ambient 

(ppm) 

(%) 
(%) 

(ppm) 
bPi 

GP-1 

(ppm) 
CM 
(%) (ppm) 
liPa 

ep-2 

(ppm) 
CM 
CM 

(ppm) 
liPa 

GP-3 

Cppm) 

(%) 
(%) 

(ppm) 
kPa 

GV-I 

(ppm) 

(%) CM 
(ppm) 
bFa 

OV-2 

(ppm) 

(%) 
(%) 

(ppm) 
hPa 

QV-3 

(ppm) 
(V.) 

(%) 
(ppm) 

bPa 

GV-4 

(ppm) 
P4) 
(%) (ppm) 
bPa 

GV-5 

(ppm) 
(•») 

(%) 
04) 
h?a 

Swrmk Olle 
9/2M008 

11:50 
0 

21.1 
0 
0 . 
1031.9 

9/25^008 
11:53 

0 
15 
0 
0 

1031.9 

9/23/2008 
11:58 

0 
1«J 

0 
0 

1031,9 

9/25/2008 
12:03 

0 
4,8 

0,15 
0 

1031,9 

9/25/2008 
11:51 

0 
15.8 

0 
0 

1031.S 

9/25/2008 
12:54 

0 
4.« 

0 
Q 

1031.6 

9/35^008 
13,-00 

0 
13.4 

0 
0 

1031.6 

9/25/2008 
13:03 

0 
10 
0 
0 

1031.6 

9/2<raoo8 
13:10 

0 
2.2 

0.15 
0 

1031,6 

02j CH4, H2S meuurcd w/ M5A Passport mulil-gaa nieter 
NM - Not MeasuTed 
BarDmetdc prcistav as repoited at the Bennington State Airport 
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